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The Land-Grant College Centennial Celebration 
in 1962 challenges us to be mindful of the opportunity 
for service to people all over the world. Developing 
nations have a common need to improve the efficiency 
of their agriculture. In many nations, 50 to 85% of 
the population are engaged in producing the food and 
fiber needs of their country; and a nation's practices 
and patterns in food production and consumption 
may need revamping to improve nutritional standards 
of the population. Many of these countries look to the 
agricultural industry in the United States for ways to 
adapt technological and scientific changes to their 
own agriculture. 
Through the land grant colleges and state univer-
sities created by the Morill Act in 1862, the Hatch 
Act (Experiment Station), the Smith-Lever Act (Ex-
tension Service) in 1914, and by further support in 
state legislatures, our government has provided for 
teaching, research, and extension in agriculture. This 
distribution of knowledge coupled with a progressive 
agri-business complex has made the "technological 
revolution in agriculture" possible in America. The 
efficiency of American agriculture is perhaps no-
where as clearly indicated as in these facts: one farmer 
can produce enough food for himself and 26 others; 
and less than 10°/4 of the population can provide an 
abundant and nutritious food supply for the total 
population, at a low cost either in terms of dollars or 
in terms of factory labor to purchase daily food for 
a family. This permits 90°/4 of the people to be em-
ployed in producing goods and services necessary for 
the growth and maintenance of our economy. 
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It is understandable, then, that developing coun-
tries are sending students and agricultural leaders and 
specialists to visit our colleges, experiment stations, 
and extension services to_study first-hand these unique 
and successful programs of teaching, research, and 
application. In turn, foreign visitors to our own cam-
pus and state provide an unusual avenue for us better 
tq understand the hopes, dreams, problems, and 
national aspirations of our neighbors in the world 
community. We should exploit this opportunity to 
develop a people-to-people international understand-
ing through the nucleus of the foreign student. We 
find that these students enjoy and profit from visits 
to farms and ranches, marketing and distributing cen-
ters, 4-H camps, agricultural fairs, schools, churches, 
credit agencies, and civic and governmental centers. 
Their desire for knowledge is genuine and compel-
ling. Through sharing knowledge with them, we 
in the Land Grant Colleges can help the United States 
fulfil one of its many international commitments. 
Next summer, beginning July 18, South Dakota 
State College will be host to a three week international 
seminar on "Water and Soil Utilization-Social and 
Physical Aspects."· Co-sponsors of the seminar will be 
the Agency for International Development (AID), 
U. S. State Department, and U. S. Department of 
Agriculture. Through the seminar we hope to make a 
contribution toward the Land Grant College's chal-
lenge in international understanding and cooperation 
during the Centennial year. 
ORVILLE G. BENTLEY, Dean of Agriculture 
and Director of Experiment Station 
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ucts named is intended, nor is criticism implied of products 
not mentioned. 
(Cover Photo by Vcmyl Pedersen, 
Assistant Professor in Plant Pathology.) 
Water is led to a spreading area 
by means of a spreader ditch, here 
on rangeland near Philip, in 
Haakon county. More forage will 
be produced from the extra mois-
ture, but to obtain maximum ben-
efits from the additional water, 
nitrogen fertilizer and proper 
grasses or grass mixtures should 
be used. (Photo courtesy of SCS.) 
how to increase 
HAY YIELDS 
RESEARCH STUDIES RELATING RANGELAND WATER SPREADING WITH 
THE USE OF COMMERCIAL FERTILIZER SHOW THAT MAXIMUM USE OF 
AVAILABLE WATER FOR FORAGE PRODUCTION WAS NOT OBTAINED 
UNLESS FERTILIZER WAS APPLIED. EIGHTY POUNDS OF NITROGEN AP-
PLIED PER ACRE MORE THAN DOUBLED THE 2-YEAR FORAGE YIELDS ON 
TEST PLOTS LOCATED NEAR NEW UNDERWOOD, SOUTH DAKOTA. 
E FFICIENT USE OF MOISTURE is a major problem on rangelands of western South Dakota and adjoin-
ing states. Annual precipitation is general! y 15 inches 
or less. Storms are often of high intensity and of short 
duration. The spring thaw generally takes only a few 
days. In any ranching operation, water conservation 
is one of the first steps toward inceased range pro-
duction. 
Various methods and practices for improving 
water conservation, such as water spreading, have 
been developed. With water spreading, runoff is en-
trapped and then spread on a grassed area and uti-
lized for greater forage production. Many such sys-
tems of water spreading have been built in western 
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South Dakota and other areas by the Soil Conserva-
tion Service. 
If land characteristics are suitable or can be made 
suitable for water spreading, either by a spreader ditch 
or by diverting and spreading water from a creek, 
more forage will be produced from the extra mois-
ture. But to obtain maximum forage production from 
By HAROLD R. CosPER, Soil Scientist, Western Soil and Water 
Management Research Branch, Agricultural Research Service, 
USDA, Newell, South D akota 
Contribution from Soil and Water Conservation Research 
Division, Agricultural Research Service, Soil Conservation 
Service, U. S. Department of Agriculture, and South Dakota 
Agricultural Experiment Station cooperating. 
the extra water, nitrogen fertilizer and proper grasses 
or grass mixtures should be used. When a water 
spreading system furnishes extra moisture, what spe-
cific practices may be followed to insure maximum 
forage production? 
How the application of commercial fertilizer will 
affect yields and quality of a crop is asked more and 
more often by farmers and ranchers. To answer this 
question, with particular emphasis directed toward 
water spreading practices, experimental fertility plots 
were established on a water spreading system near 
New Underwood, South Dakota. These plots were 
initiated in cooperation with members of the Soil 
Conservation Service and Ralph Klupp on whose land 
the water spreading system is located. Analysis and 
collection of the experimental data were made from 
the U. S. Irrigation and Dryland Field Station at 
Newell, South Dakota. 
The system itself was designed and constructed in 
1944 with the aid of the Soil Conservation Service. 
The contributing runoff area originally included ap-
proximately 1,400 acres and the collected runoff water 
was spread over 140 acres. Some time before 1944 this 
particular 140-acre field had been cropped, but be-
cause of unfavorable climatic conditions it was re-
turned to native grasses. After the water spreading 
system was installed, a portion of the field was seeded 
to alfalfa in addition to the native grass stand and the 
remainder was left in native grass. The experimental 
plots were located in the area with only native grass. 
The predominate grasses today are western wheat and 
needle grass. The area in which the experimental site 
was located was not grazed by livestock. Instead, hay 
was cut and stacked each year and hauled to the live-
stock as needed. 
TEST 3 RATES OF NITROGEN FERTILIZER 
Various rates of commercial fertilizer were applied 
on the area of native grass under the water spreading 
system. Where nitrogen fertilizer was applied sub-
stantial yield increases were obtained. Rates of nitro-
gen were applied in the fall of 1957 and forage yields 
were determined in 1958 and 1959. The accompany-
ing table shows the increases in total forage produced 
for the 2-year period from the single application of 
nitrogen on the water spreading site. When 40, 80, 
Table 1. Forage Yields from the Use of Nitrogen Fertilizer 
on a Water Spreading Site 
Pounds of nitrogen applied per acre 
Year harvested ______ 0 
1958 ---------------------- 985 
1959 ------------------------ 581 
40 
1,640 
919 
80 
2,400 
807 
160 
2,660 
1,051 
Pounds of dry forage produced per acre 
Total ______ ________________ 1,566 2,559 3,207 3,711 
Increase ___________________ _____ 63% 105% 136% 
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and 160 pounds of nitrogen were applied per acre, 25, 
21 and 13 pounds of additional forage per pound of 
nitrogen applied were produced over the 2-year period. 
Water was not spread by the system in 1959 be-
cause of drought conditions. Precipitation was slight-
ly more than 13 inches in 1959 compared to 18 inches 
in 1958. Even though no water was spread in 1959, 
increases in forage yields were still obtained in 1959 
from the nitrogen applied the year before. Forage 
yields from those treatments which received 40, 80, 
160 pounds of nitrogen per acre the year before were 
58, 38, and 81 % greater than the nonfertilized grass. 
The forage yields obtained in 1959 emphasize the im-
portance of moisture. Hay yields will be increased by 
the addition of moisture, but both fertilizer and mois-
ture are needed for maximum production. The 
amount of available moisture will determine how 
much fertilizer will be utilized. However, the appli-
cation of fertilizer will insure better use of the mois-
ture present. 
CRUDE PROTEIN IS INCREASED 
Besides increased forage production and better use 
of water when nitrogen fertilizer is applied, a third 
advantage is the increase in crude protein in the for-
age. Results from this study show the crude protein 
content in the nonfertilized grass was 7.8%. When 
the 3 rates of nitrogen were applied protein content in 
the grass was increased to 7.9%, 8.9%, and 10.1 %, re-
spectively. The total amount of crude protein pro-
duced in the 2-year period was 202, 285, and 375 
pounds per acre, respectively, from the 3 rates of 
nitrogen. A total of 122 pounds of crude protein per 
acre was obtained from the nonfertilized grass forage. 
GRASS STAND IS IMPORTANT 
In this particular study, maximum forage produc-
tion and utilization of the added moisture could not 
have been obtained without the use of nitrogen fer-
tilizer. Besides fertilizer and water, another limiting 
factor is the grass stand; when water is added to a 
native range, forage production may be limited unless 
an adequate stand of a productive grass is present. 
Western wheatgrass, for example, shows excellent 
yield possibilities with additional water. 
Numerous research studies are underway or will 
be initiated in the near future at the Newell Field 
Station to look into other problems of soil conserva-
tion and water use on rangelands. Many factors need 
to be evaluated. For example, how will introduced 
and native grass species perform with varying 
amounts of fertilizer in a water spreading system ? 
Because moisture is the most limiting factor in forage 
production on our rangelands, all methods of mois-
ture conservation must be employed. 
selecting the proper 
PHOSPHATE 
w HAT TYPE OF PHOSPHATE FERTILIZER should I use 
on my alfalfa? What fertilizer should I use for 
my small grain this spring? South Dakota farmers are 
asking these questions; and to answer them, research-
ers at State College are conducting experiments to 
obtain the necessary information. 
We know that phosphorus is required by small 
grain plants in relative! y large amounts during the 
early part of the growing season, but we have not 
been certain which type of phosphate carrier best re-
leases the phosphorus for plant use. Phosphorus in 
commercial fertilizers is considered available for plant 
use if it is soluble in either water or in ammonium 
citrate. However, differences in availability of the 
phosphorus have been found between phosphate car-
riers that vary in the amounts of water soluble phos-
phate they contain, even though in the same carriers 
the citrate soluble phosphate is equal. 
In 1959, we designed an experiment with barley 
to measure the differences in availability of phos-
phorus in some typical phosphate fertilizers. The 
By LLOYD E. DAv1s, Associate Extension Soil Specialist and 
B RTO L. BRAGE, Professor of Agronomy 
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FERTILIZER 
experiment included three fertilizers labeled with 
radio-active phosphorus, from the Oak Ridge Na-
tional Laboratory, Oak Ridge, Tennessee. The fer-
tilizers were: calcium metaphosphate, dicalcium 
phosphate, and monocalcium phosphate. The first 
two are citrate soluble; the latter is not only citrate 
soluble, but soluble in water as well. 
Use of labeled phosphate made it possible for us 
to determine how much of the phosphorus used by 
plants came from the fertilizer and how much of it 
was procured from the soil. We measured the phos-
phorus furnished by the fertilizer by counting with a 
Geiger-Muller Counter the Beta particles emitted 
upon radioactive decay of the radioactive phosphorus 
in the plant tissue. Phosphorus found in the plant 
tissue which was not radioactive can be assumed to 
have been obtained from the soil. We placed the fer-
tilizer with the seed by means of a specially devised 
hand seeder at the rate of 30 and 60 pounds P20 5 
(phosphorus pentoxide) and 60 pounds N (nitrogen) 
per acre. In order to measure the variation in effective-
ness of the phosphate fertilizers, we deliberately 
selected a soil that was very deficient in phosphorus. 
Yields from the experiment were low due to ad-
verse weather conditions that year, but we found that 
all three phosphate fertilizers increased the yield of 
barley over the barley not receiving phosphate. (Table 
1.) The largest yields of barley were harvested where 
the water soluble monocalcium phosphate was used. 
Yields were increased more by the 60 than by the 30 
pound per acre rate of P20 5 with all three of the phos-
phate fertilizers . 
You will note in Table 1 that nitrogen alone did 
not cause an increase in yield of barley, in fact, a slight 
decrease, however not statistically significant, can be 
Barley plots, photographed early in the growing season, illus-
trate the differences in growth on phosphorus deficient soil, 
with and without the addition of phosphate fertilizer. Only 
the plot on the left received a phosphate fertilizer, along with 
ammonium nitrate. Yields and growth were not as good in 
the "check" plot, which received no fertilizer, or in the plot 
on the right which received only ammonium nitrate. 
recognized. This is quite often the case when two or 
more nutrients are lacking in the same soil. On such 
a soil efficient use of nitrogen by barley was prevented 
unless phosphorus was also supplied. Where nitrogen, 
and phosphorus as monocalcium phosphate were 
used, yields were as much as doubled when compared 
to the check. 
Table 1. Effectiveness of Fertilizer for Increasing Yields and 
Phosphorus Content in Barley 
Yield as percent 
Fertilizer P20 5 P20 u 
of check 
30 lbs. 60 lbs. 
% 
Check _______ ____________ ____ __________ 100 
Nitrogen* ---------------------------- 90 
Nitrogen+ Dicalcium 
Phosphate ________________________ 135 
Nitrogen +calcium 
Metaphosphate ______________ 125 
Nitrogen+ Monocalcium 
Phosphate ________________________ 175 
% 
100 
90 
176 
170 
201 
Total phosphorus 
P20 s P20 u 
in grain 
30 lbs. 60 lbs. 
% 
.345 
.337 
.408 
.431 
.421 
% 
.345 
.337 
.433 
.454 
.473 
*Nitrogen was applied at the ra te of 60 pounds per acre. 
GRAIN QUALITY IMPROVED 
Quality, in addition to yield, is also an important 
factor in grain production. The application of phos-
phorus did improve quality by increasing the phos-
phorus content of the grain (Table 1). As was true 
for yield we found monocalcium phosphate to be the 
more efficient fertilizer at the 60 pound rate of P20 5. 
At the 30 pound rate, however, calcium metaphos-
phate was found to be more effective, but the differ-
ence between the two carriers was very small. Phos-
phorus at the 60 pound rates for all carriers increased 
the phosphorus content in the grain over the 30 pound 
rates. 
In Table 2 you will find data showing the relative 
amounts of phosphorus obtained from fertilizer as 
compared to that obtained from the soil. As · ve men-
tioned above, this measure was made possible by using 
radioactive phosphorus rather than a phosphate ferti-
lizer that has not been labeled. 
You may also note that as the season progressed, 
the proportionate amount of phosphorus obtained 
from fertilizer by barley decreased considerably when 
dicalcium phosphate was used, but increased when 
calcium metaphosphate was the carrier. At the early 
heading stage more phosphorus was extracted from 
monocalcium phosphate than from calcium meta-
phosphate but the reverse was true at the time the 
grain was harvested, although differences at the ma-
ture grain stage were small. Nevertheless, we found 
that the analysis of the mature grain showed that 
grain from plots treated with monocalcium phosphate 
contained the most total phosphorus. 
Table 2. Percent of Phosphorus Furnished by Fertilizer to 
Barley at the 60 Lb. per Acre Rate of P20 5 
6" to 8" Early head- Mature 
Fertilizer growth stage ing stage grain 
% 
Dicalcium phosphate ________________ 61.0 
Calcium metaphosphate ____________ 66.2 
Monocalcium .phosphate ____________ 70.4 
% 
49.0 
67.1 
82.0 
% 
48.9 
73.5 
68.8 
It seems fairly certain that a phosphate fertilizer 
containing the most water soluble phosphorus ( in this 
case monocalcium phosphate) is the more desirable 
one for the immediate crop. We must not ignore the 
fact, however, that less soluble ( citrate soluble) ones 
should be considered too, for they can be expected to 
yield considerable residual effect, and are quite often 
cheaper sources of phosphorus. (Project 4, Agronomy 
Dept.) 
POULTRY NUTRITIONIST AT STATE COLLEGE WINS 1961 TURKEY RESEARCH AWARD 
Winner of the 1961 National Tur-
key Federation Research Award is 
C. Wendell Carlson, professor of 
poultry husbandry at South Dakota 
State College. 
The award was presented in Janu-
ary during the National Turkey Fed-
eration Convention in Dallas, Texas. 
Dr. Carlson was also presented a 
check for $500. 
All turkey research workers in the 
United States are eligible for the 
competition, which is held to stimu-
late turkey research and to reward 
those who have made outstanding 
contributions to the solution of tur-
key problems through research. Na-
tional winners have been selected 
since 1947, except for 1956 when no 
award was made. 
Dr. Carlson has conducted re-
search on a wide variety of prob-
lems on turkeys. He has carried his 
study on turkey nutritional prob-
lems into the effects of feed and 
feed aditives upon carcass quality. 
He has had 15 scientific publications 
and 10 trade journal articles on these 
subjects within the past five years. 
Dr. Carlson has been a member of 
the State College faculty since 1949. 
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HOME ECONOMICS STUDIES SHOW THAT 
LAMB MEAT 
IS AS NUTRITIOUS AND HAS AS LITTLE COOKING LOSS 
AS SIMILAR CUTS OF BEEF OR PORK-
BUT MOST SOUTH DAKOTA LAMB MEATS ARE EXPORTED 
SHEEP RAISING is an important agricultural industry in South Dakota, and most of the lamb produced 
in the state is shipped to other parts of the country. 
These two facts led us to seek information on lamb 
meat and to inquire into the question of its accepta-
bility as a food by South Dakotans. 
The present study was planned to obtain informa-
tion on (a) the trimming, deboning, and cooking 
losses of lamb; (b) acceptability of roast leg of lamb 
by students attending South Dakota State College; 
and ( c) nutrient values of cooked lamb. We feel this 
information can be valuable for the homemaker, the 
dietitian, and others responsible for meal planning 
and preparation of food. 
CUTTING AND COOKING LOSSES 
Lamb cooking losses, it was found, are similar to 
cooking losses determined in studies elsewhere for 
beef and pork cuts with the same fat content. Cooking 
losses for a total of 204 legs of lamb in 10 lots trimmed 
and boned before cooking, ranged from 28.8% to 
35.9% and averaged 34.8%. The yield of cooked meat 
in terms of per cent of meat purchased was 44 to 52% 
with an average of 46%. Drippings accounted for 19.3 
to 22.5% of the cooking losses. The legs of lamb were 
cooked in ovens, set at 325°F., to an internal tempera-
ture of 180°F., which required 3 to 3½ hours depend-
ing on the size of the leg. 
Cutting losses from removal of surface fat and 
bone for the different lots of legs of lamb ranged 
from 25.8% to 30.9%, and averaged 28.8%. The legs 
of lamb were purchased from a wholesale meat com-
pany in Sioux Falls during the spring and fall of 1959 
and the winter and spring of 1960. The company re-
By CECILIA ScHucK, Professor, Food and Nutrition Research; 
LIDA BURRILL, Professor, Food and Nutrition Research; and 
DoRoTHY D EETHARDT, Assistant, Home Economics Research 
Appreciation is expressed to Robert Saffie, Animal Hus-
bandry Department, .and to Anne Little, Food Service Direc-
tor, and s.taff for their cooperation in making possible and 
carrying out this study. 
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ceives shipments of sheep from the surrounding area 
and slaughters and processes them for the market. 
The lamb legs were delivered to the meat cutting lab-
oratory of South Dakota State College the day before 
they were to be cooked and served in the college cafe-
terias. They were trimmed to remove the outside vis-
ible fat, boned, and tied before being sent to the cafe-
teria kitchens. Cutting was supervised by an experi-
enced member of the animal husbandry staff. 
ACCEPTABILITY OF LAMB BY COLLEGE-AGE STUDENTS 
The next step in this study was to attempt to meas-
ure the extent to which State College students would 
eat lamb when it was served in the college cafeterias 
at East Men's Hall and W ecota Hall. 
Two methods of measuring acceptability were 
used: ( 1) Plate waste was determined when roast leg 
of lamb was served as the only meat. This measure 
was compared with measures of plate waste of beef, 
pork, and ham when each was served alone. (2) A 
count was obtained for the number of students choos-
ing lamb when a choice of meat, beef, pork, or ham 
was offered. 
In both cafeterias, the plate waste for lamb ran 
higher than for fresh roast pork and ham. Plate waste 
for roast lamb was more than twice as great as for 
roast beef and roast pork, when each was the only 
meat available and when lamb was served in W ecota 
cafeteria where both men and women eat. However, 
the difference was not as great in East Men's Cafeteria 
which served practically all men students. It appears 
that many students, especially men, while they might 
not choose lamb, prefer lamb to a meatless meal when 
it is the only meat available. 
We feel that the results obtained when a choice of 
the number of students chose roast beef and roast 
pork as chose lamb. Five to nine times as many stu-
dents chose baked ham as chose lamb. 
The lamb was served in the two cafeterias for the 
evening meal, first as the only meat, and later, as a 
choice between roast beef, roast pork, or baked ham. 
Intervals of 2 to 4 weeks elapsed between appearances 
of lamb on the menu, and we avoided serving lamb 
on the same day of the weeks. The total number of 
students fed per meal usually was from 500 to 600. 
We feel that the results obtained when a choice of 
meats was available gives a truer picture of accepta-
bility than measurements of plate waste for each 
different meat. Prejudices against eating lamb were 
expressed more frequently by the women than by 
the men. In an earlier study on food preferences of 
students at South Dakota State College, responses to a 
questionnaire given a group of freshmen indicated 
that 20 to 30% had never tasted lamb, 5 to 10% were 
unwilling to eat it at all, and 10 to 20% were unwilling 
to eat it often. Lamb and organ meats were found to 
be the least popular meats a·mong this group of 
students. 
COMPOSITION AND NUTRITIVE VALUE OF LAMB 
The nutritive value of lamb is not markedly differ-
ent from the nutritive value of beef and pork, when 
the figures in this study are compared with other 
studies on similar samples of beef and pork. 
Sixty-seven samples of roast leg of lamb, repre-
senting the lean marbled portion of the meat were 
analyzed for moisture, protein, fat, ash, tryptophane, 
and niacin. Calorie values were computed by multi-
plying the grams of protein by 4.27 and the grams of 
fat by 9.02. The niacin equivalent was estimated by 
adding to the preformed niacin the nacin available 
from tryptophane on the basis that 60 mg tryptophane 
equals 1 mg niacin. 
The means expressed as gm/100 gm of meat were : 
moisture, 55.3; protein, 28.7; fat, 14.2; and ash, 1.1; 
as mg/100 gm of meat: tryptophane, 4.2; niacin, 5.8. 
The energy value per 100 gm was 251 calories and the 
niacin equivalent, 5.9 mg. The analytical findings are 
presented in the table below. 
Table 1. Composition and Nutritive Value of Leg of Lamb 
Mean Values per 100 gm. Cooked Meat 
Trypto- Niacin 
Moisture Protein Fat Energy phan Niacin equiv. Ash 
gm. gm. gm. cal. mg. mg. mg. gm. 
55.3 28.7 14.2 252 4.2 5.8 5.9 1.1 
(0.30)* (0 .25) (0.39) (2 .92) (0.06) (0.10) (0 .10) (0.01) 
Range of Values 
47.7- 23- 7.5- 198- 3.62- 3.56- 3.62- 0.94-
60.0 31.5 22.4 280 6.30 7.98 8.04 1.62 
*The numbers in parentheses indicate standard error of the mean. The 
values g iven may be p lus or minus the numbers in parentheses. 
SOUTH DAKOTAN WINS AWARD FOR OUTSTANDING SERVICE TO U. S. AGRICULTURE 
Henry P. Holzman, a retired live-
stock specialist for the South Dakota 
Cooperative Extension Service, won 
the 1961 Animal Production Exten-
sion A ward for outstanding service 
to U. S. agriculture. 
The award was initiated in 1959 
by Chas. Pfizer & Co., Inc., in coop-
eration with the American Society 
of Animal Production, Holzman, 
second from left ,' received the $1,000 
award during the Society's annual 
meeting in Chicago this winter. 
Warren Reynolds, second from 
right, manager of Pfizer Agricultural 
Research Center at Terre Haute, 
Ind., presented the award. ~ Tith 
Holzman and Reynolds are Dr. R. C. 
Wahlstrom, left, head of the Animal 
Husbandry Department, and Dr. 
Orville G. Bentley, Dean of Agricul-
ture at SDSC. 
For more than 40 years, Holzman 
worked in county and district ex-
tension, developing effective live-
stock and range management pro-
grams. The Hill City man is largely 
credited for organizing a perfor-
mance-tesing program for beef 
cattle in this state. The program was 
originally developed for the produc-
6 
tion testing of beef cattle, but it has 
also been used in sheep and swine 
improvement programs. 
Maintaining High 
A HIGH QUALITY FORAGE is essential in feeding dairy cattle if dairymen intend to increase milk pro-
duction or to maintain a high level of production. 
Work at the South Dakota Experiment Station 
has indicated that alfalfa haylage-or low-moisture 
silage-compares favorably with alfalfa hay and 
green chop for milk production. Feeding haylage 
also has specific advantages. Haylage is not as subject 
to weather damage as hay; and in cold weather, hay-
lage does not freeze nearly as much as silage. With the 
trend toward farm mechanization in recent years, a 
feeding program using haylage appears quite popu-
lar. In feeding haylage, the undesirable odor preva-
lent in high moisture grass silage is absent and animals 
accept haylage more readily. Also, with haylage, 
much less tonnage is handled in feeding. 
With an increasing interest in the preservation and 
feeding value of haylage, dairymen want more infor-
mation on whether haylage can be preserved in open-
top upright silos or if sealed storage is necessary. Also, 
dairymen want to know what precautions should be 
By SAMUEL PERRY, Graduate Assistant; How ARD VOELKER, 
Associate Professor; and EMERY BARTLE, Associate Professor, 
Dairy Husbandry Department 
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Quality Haylage 
taken to reduce preservation losses and insure a for-
age of high quality when haylage is stored in an un-
sealed unit. 
During the summer of 1961, to study possibilities 
for improving haylage preservation, dairy husbandry-
men at this Station experimented with an enzyme 
preservative. A culture of Aspergillus oryzae (molds 
known to have enzyme activity capable of reducing 
starch and used in many commercial fermentations) 
was added to haylage. The aim was to determine its 
possible effects in initiating the breakdown of starch 
to maltose. It seemed reasonable that the acid-produc-
ing bacteria of silage may use maltose, converting it 
to acid and thus producing a silage of greater feeding 
value with reduced preservation losses. 
Experiments were conducted also to study the feed-
ing values of haylage, enzyme treated and untreated, 
preserved in sealed structures and unsealed structures. 
Data were collected on milk production, dry matter 
consumption, and body weight changes in the ani-
mals. The pH and temperature changes that occurred 
in the haylage during storage were also observed. 
While the results of the experiments showed no 
significant enzyme effects when enzyme treated hay-
lage was compared with untreated haylage, the total 
haylage trials provided information for handling hay-
lage to maintain a high quality forage. From the in-
formation, recommendations were compiled for 
farmers wanting to put haylage in conventional tower 
silos. 
FORAGE USED IN TRIALS 
Two sealed storage units and two unsealed upright 
concrete stave silos were filled on June 17, 1961, with 
a 40% brome and 60% alfalfa mixture. The cutter 
knives were set at about ¾-inch cut. These forages 
were in the early bloom stage when harvested. One 
sealed unit and one unsealed unit received the Asper-
gillus oryzae culture plus its carrier wheat red dog 
flour at the rate of 10 pounds per ton of haylage. The 
haylage was wilted so that the average moisture con-
tents at the time of ensiling were as follows: 
Sealed (enzyme) ------------------------------ 36.5% 
Sealed ( no enzyme) ________________________ 40.7% 
Unsealed (enzyme) ________________________ 46.0% 
Unsealed ( no enzyme) ____________________ 38.2% 
It was impossible to get all of the treatments at the 
preferred 40% moisture level. The unsealed units 
were refilled with haylage of comparable quality with 
the culture added to one silo again in order to have 
enough haylage from these units for both feeding 
trials and in order to remove enough feed daily and to 
prevent spoilage. 
EXPERIMENT AL PROCEDURE 
The feeding trial for the cows was conducted for 
84 days starting June 19. The trial for the heifers was 
conducted concurrently with the milking cow trial 
for the first 81 days. 
Forty heifers were divided into 4 groups each and 
Table 1. Weight Gains of the Heifer Groups 
Heifer Grain Initial Ending Gain Av. daily 
group per day wt. wt. inwt. gain 
Pounds 
A ________________ 0 1,116 1,276 160 1.98 
B ---------------- 0 923 1,065 142 1.75 
C ________________ 3 677 849 172 2.12 
D _____________ ___ 5 471 630 159 1.96 
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fed haylage free choice with approximately a 20% 
weighback. The weighback was similar to the forage 
fed in proportion of stems and so forth; and it ap-
peared edible. Each group of 10 heifers received each 
of the four type~ of haylage using a switch-over design 
because of the great differences in initial weights of 
heifers. The average initial and final weight of each 
group for the trial is recorded in Table 1. 
Groups A and B were fed just haylage, whereas, 
groups C and D were fed haylage plus 3 lbs. and 5 
lbs. of the grain mixture per head daily, respectively. 
Group C heifers were not as fat at the start, which ex-
plains their apparently large gains. Group A heifers 
were heavy springing heifers, which explains their 
relatively good gains without grain. This mixture was 
composed of the following ingredients: ground 
shelled corn 1,700 lbs.; rolled oats 1,500 lbs.; soybean 
oil meal 400 lbs.; linseed oil meal 200 lbs.; wheat bran 
200 lbs.; steamed bone meal 50 lbs.; trace mineral salt 
50 lbs. 
Table 2. Roughage Consumption and Weight Gains of Heifers 
Sealed Unsealed 
Noen- No en-
Enzyme zyme Enzyme zyme 
Average daily ration per heifer: 
Dry matter from 
concentrates __________________ 1.8 
Dry matter from haylage 18.4 
Total dry matter 
consumed ____ __ ___ __ ___________ 20.2 
Body weight gains: 
Av. daily gain 
per heifer ______________________ 1.81 
Lbs. dry matter consumed 
per lb. of gain ·--------- ------ 11.2 
Pounds 
1.8 
18.3 
20.1 
1.93 
10.4 
1.8 
17.4 
19.2 
2.17 
8.8 
HEIFER TRIAL RES UL TS 
1.8 
18.1 
19.9 
1.90 
10.5 
The dry matter consumed and body weight gains 
are shown in Table 2. At the present time it appears 
that haylage is an excellent feed for developing large 
body capacity in heifers because they consume it in 
large quantities. The growth rates were well above 
normal expected gains from growth standards. 
The total difference between the enzyme treat-
ment and the untreated haylage was slight and with-
in the magnitude of experimental error. There ap-
peared to be a slightly greater feed efficiency, about 
4%, of the forage containing the enzyme material 
which may have been due to slightly better preserva-
tion of the forage. 
MILK PRODUCTION TRIAL 
Twenty-four cows were divided into 4 groups. 
Each group of 6 cows received the same haylage 
(treatment) through the entire feeding trial because 
shorter periods would probably not give adequate pro-
duction and weight responses. The cows were fed 
grain at the rate of 1 pound grain to 3 pounds milk 
produced. The same forages were tested with the 
cows as with the heifers. The results of the milk pro-
duction trial are summarized in Table 3. 
Table 3. Feed Consumption, Body Weights 
and Mille Production 
Sealed Unsealed 
Enzyme 
Daily rations per cow: 
Dry matter from 
concentrates ____________ 11.7 
Dry matter from 
hay lage ____________________ 2 7 .2 
Total dry matter 
consumed ________________ 38.9 
Average bod,y weight 
per cow: 
Initial weight ______________ 1,479 
Gain in weight in 12 
weeks ______________________ 83 
Daily fat-corrected milk 
production per cow: 
Average production __ 34.7 
Initial .production ______ 40.5 
Production decline in 
12 weeks _________ _________ 11.2 
Av. persistency of pro-
duction ( % )* __________ 92.5 
No en-
zyme Enzyme 
Pounds 
10.6 
25.2 
35.8 
1,466 
60 
32.4 
39.6 
12.8 
91.6 
11.1 
24.2 
35.3 
1,437 
75 
34.1 
39.9 
11.6 
91.3 
*Production at end of four-week intervals x 100 
Production at start of four-week intervals 
No en-
zyme 
10.6 
25.8 
36.4 
1,440 
61 
32.1 
38.9 
11.4 
93.0 
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As in other feeding trials, the acceptability of hay-
lage by the animals was relatively good. Even though 
the cows were receiving only haylage and 1 pound 
of grain mixture for 3 pounds of milk, they did not 
seem to crave any hay or other dry matter as in pre-
vious trials with higher moisture alfalfa silage. 
As in other experiments, there was a tendency for 
all the cows to gain weight, regardless of the haylage 
(treatment) fed. All the cows became very sleek in 
appearance. As haylage seemed to stimulate weight 
gains among animals it did not necessarily stimulate 
a higher level of milk production. Milk production 
was maintained remarkably well, however, as the 
persistency values were all between 90 and 93%. The 
cows on the enzyme haylage gained an average of 
18.5 pounds more weight in 12 weeks than did the 
cows on untreated alfalfa. 
Milk production trends were similar for all 4 
groups. The cows on enzyme haylage produced ap-
proximately 6% more milk daily than the cows on 
untreated haylage. There was a slight tendency for 
the cows, when fed haylage as the only roughage, to 
reduce the butterfat percentage in their milk. This 
may be due to a slight decrease in rumination and 
ruminal fatty acid production. Any differences of re-
sults in the haylage treatments, however, can be 
attributed to individual cow differences and were not 
significant, statistically. 
ACID DEVELOPMENT AND TEMPERATURE CHANGES 
The pH of the enzyme-treated haylage dropped 
slightly faster than the non-treated haylage, although 
this is difficult to ascertain because the different treat-
ments did not have exactly the same moisture con-
tent. It is known that the moisture content is corre-
lated with the development of acids. This may explain 
why the enzyme material did not influence the pH as 
in a previous trial with the higher moisture alfalfa. 
Five weeks after ensiling, the pH of all four haylages 
was 5.6. 
A pH of 5.5 was reached by all four haylages after 
nine weeks. All the haylages had a pleasant aroma 
and taste. Limited preliminary data indicated that of 
the acids developed, lactic was the most prominent, 
with very little acetic, and practically no butyric acid. 
Temperatures of the untreated haylage in the un-
sealed silo reached a peak of 125°F., two feet below 
the surface, two days after ensiling. The enzyme-treat-
ed haylage reached a peak of 115°F. three days after 
ensiling. Eight days after ensiling the temperatures 
of both haylages were approximately equal to 95° -
100°F. The higher temperature of the non-treated 
haylage can partially be accounted for in the lower 
moisture content, which may have a tendency to re-
sult in higher temperatures, especially in unsealed 
storage. There was practically no increase in temper-
ature of the forage in sealed storage at any time after 
ensiling. 
DIFFERENCES NOT SIGNIFICANT 
No significant differences were obtained from 
haylage treated with an enzyme preservative and 
stored in sealed units over haylage stored in a conven-
tional concrete stave silo. However, it should be 
pointed out that the haylage was fed immediately 
after filling, so the loss from spoilage was minimized 
in the unsealed silos. In previous trials very low pres-
ervation losses, sometimes only 2%, were found in 
sealed storage. The concrete stave silos were specially 
treated to close any cracks, and a plastic sheet was 
placed inside the silo doors. The material was chopped 
short and filled rapidly into the silos. The moisture 
level of the alfalfa was checked very carefully, because 
the greatest differences in comparing trials from year 
to year appears to be the moisture level of the forage. 
The results obtained in comparing the enzyme-
treated haylage with the untreated haylage showed 
no significant enzyme effects. The test was to deter-
mine whether or not adding the enzyme would en-
hance the fermentation process. However, because of 
the limited moisture present only a mild fermenta-
tion occurs, as is evidenced by a pH of 5.6 in the four 
types of haylages after 5 weeks; therefore, it would 
seem that the value of this addition to enhance fer-
mentation would be questionable at low moisture 
levels of silage. Also the cost of this addition is a fac-
tor to consider. For example, if alfalfa haylage is 
worth $8.00 per ton, at least a 12.5% increase in feed-
ing value and/or reduced losses would have to be ob-
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tained to just pay for the cost of the enzyme addition 
at present prices. Additional labor costs would have to 
be included, also. 
HOW TO PUT UP HA YLAGE 
The trials have shown, however, that with certain 
practices, a highly successful haylage feeding program 
should be possible. If farmers are going to put hay-
lage in conventional tower silos certain precautions 
should be followed : 
1. Cut the forage at the proper time, late bud or early 
bloom stage. Good harvesting practices and good 
quality crop should be used 'to insure high quality 
haylage. Coarse-stemmed material will not give 
good results. 
2. Wilt the forage to 45-50% moisture. Test it for mois-
ture, don't guess. This is extremely important. 
3. B~ sure silo doors fit well and silo walls are rela- ___,J 
tively air tight. Exclusion of air is required to reduce 
the oxidation process. We recommend a plastic 
sheet inside the silo doors to insure more complete 
air-tightness. 
4. Chop the haylage as short as possible using sharp 
cutter knives. This insures quicker compaction and 
therefore a faster exclusion of air. 
5. Add a certain amount of heavy unwilted material 
on top and use a plastic silo cap. This aids in compac-
tion and seals the surface from the air. 
6. Fill the silo as rapid! y as possible. 
7. Do not let haylage remain on trucks or trailers over 
night before ensiling. 
8. Use covered trucks or trailers to reduce wind, and 
therefore leaf losses. 
9. Don't put haylage in trench or bunker silos because 
of large surface area exposure, less packing, and 
so forth. 
Photo by Vernyl Pedersen 
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Automation of feed yard machinery has been ad-
vanced by the "low voltage flexible sequence controls" 
that are adaptable to feed dispensing machines, grind-
ers, unloaders, etc. Major objectives have been to re-
duce motor size and machine speed or size; to lower 
the cost of equipment; and to develop automation so 
that the systems require very little time of the farmer 
using them. Several such controls are operating in 
progressive farm installations, and plans for the con-
trols have been published. 
The radiant heat transfer studies, using spheres 
enclosed in a unit block calorimeter showed that heat 
transfer did not measure up to expected theoretical 
values. A vacuum calorimeter has been constructed 
and the radiant heat transfer studies continue with 
this apparatus. Ten plastics have been tested for radi-
ant ~eat transfer ability with 4-mill polyethylene, 
showmg an 82% efficiency in a single thickness and 
72% effi~iency in a double thickness with air space. 
A senes of one-slope trusses have been designed 
~nd tested for strength on the "truss-testing" mach-
~n~. Detailed study is given to nailed and glued 
JOmts of such trusses, with special attention given to 
the cyclic effect of moisture content of the wood to 
the nailed joints. 
Corn and sorghum planting has been tried for 
com~arison on ~orrugated east-west seed beds by 
plant~ng on th~ r~dge, in the furrow, and part way up 
th~ ndge. This 1s to study radiant heat absorption, 
s01l temperatures, and their effect on rate of germina-
tion and plant survival. 
The p_asture furrower developed in former years 
was re1es1gned and strengthened in all parts. The disc 
undert1ller was greatly strengthened in support struc-
ture and in the bearing. Plans for the pasture furrower 
are available. 
Collection and summarization of all rainfall rec-
ords on the Scott Watershed were completed. A 24 
by 30-inch Parschall flume was installed below dam 
No. 11 to calibrate the tube and riser spillway, so 
that the runoff rec:oros muld be analyzed. New 
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and more economically constructed spillway struc-
tures, using the same diameter of pipe throughout, 
have been made and tested in the hydraulics labora-
tory. Such spillway structures may be installed ad- ·) 
jacent to dams where undisturbed soil can be used 
to support the structures. 
A new search was made for a more rapid way to 
test for drainability of soils. Air permeability versus 
water permeability of given soil samples was tested. 
While air permeability is faster, the tests show reli-
able factors for predicting water permeability. The 
tests are reproducable for a given site. 
Weather data from South Dakota stations now 
stored on 2 million punch cards, continue to b; sum-
marized. Weekly summaries are being made. A de-
tailed climatological study of the possibility of weath-
er modification will be made. 
Seven years of corn picker sheller work and the 
necessary corn drying have been summarized for a 
bulletin. Both picker shellers and combines with corn 
heads have been used. Drying has been done with cold 
air,. supplemental heat, and high temperature batch 
drymg; all methods working successfully under prop-
er management. Early harvest and low field loss is a 
major advantage of such a system. 
In sorghum threshing, it can be predicted from 
laboratory impact tests that cylinder bar linear veloc-
ities above 2,700 feet per minute will cause mechanical 
damage to the seed. The impact velocity relates direct-
ly to degree of damage; and moisture contents of the J 
seed relates inversely to the damage. 
Research in agronomy includes both fundamental 
and applied work in crops, soils, and soil manaae-
ment. Involved are practical problems such as mi~i-
mum tillage for corn and the soil and crop manage-
ment factors that must be considered in such prac-
tices; and, on the other hand, the basic research in 
matters of physiology of winter hardiness of crops, 
physiology of flax, causes of plant mutations, the 
factors involved in oxygen movements within the 
soil, the chemistry of reactions of irrigation waters 
with soil, and many other questions. The following 
brief sketch outlines some of the activities in the 
Agronomy Department which are of major signifi-
cance to our agriculture. 
Grasses 
The variety Oahe of intermediate wheatgrass 
is being released for increase this year. Oahe has ad-
vantages of very good seed size and seed yield, in ad-
dition to excellent forage yield. It is adapted for hay 
and tame pasture, and range reseeding. 
The revegetation or interseeding of range land 
has been initiated on an experimental basis on six 
cooperating ranches and farms in the western end 
of the state. The objectives of this work are to find 
methods of seeding and varieties and species of for-
age crops which can be seeded into overgrazed or 
denuded range lands to increase their productivity, 
provide a soil cover as rapidly as possible and reduce 
soil erosion losses. Varieties and strains of the adapted 
forages and those that have considerable promise have 
been seeded, using various types of range drills and 
with different tillage operations preceding the actual 
seeding. In addition, the application of fertilizer is 
being tried as a means to bring back the production 
of native grass species as rapidly as possible. 
Small Grains 
A new oat, C. I. 7473, is also being recommended 
to Crop Improvement Associations and the Certifi-
cation Board for increase in the certified program 
in 1962. This high yielding oat is adapted to the north-
eastern part of the state, including most of the area 
east of the James River and north of Highway 16. It 
is anticipated that after the 1962 season, a consider-
able quantity of certified seed will be available for 
general use. 
Two new barleys, Trophy and Larker, have been 
increased through the Foundation Seed Stocks Div-
ision and will be available to growers for certified 
seed production in 1962. Both of these varieties have 
potential for malting quality, but neither has been 
finally approved as yet by the maltsters. Trophy is 
rough awned and Larker is smooth awned. They have 
similar parentages and are quite well adapted over 
most of the barley range of South Dakota and have 
exhibited good yield and straw characteristics. 
A new flax, C. I. 1914, is being recommended to 
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the Seed Certification Board for release in 1962. This 
flax has a good yield record and is characterized by 
a branching type florescence which enables the wind-
rowed flax to be kept up off the ground and to dry 
rapidly in the windrow. 
Sorghums and Corn 
One sorghum is being released and another sor-
ghum will be increased in 1962 for release at a later 
date. Both are grain sorghums. 
In pasture grazing studies with sheep, four alfalfas 
have been tested for grazing persistence and yield 
at Cottonwood, Eureka, and Highmore. Stand counts 
at the end of 4 years of grazing show that the wide 
crown and spreading types (Teton and Rambler) 
have persisted to a much greater extent than the nar-
row crown tall varieties (Ladak and Vernal) ; the 
difference is approximately 90% stands compared 
to 70% stands. These findings are significant in the 
use of alfalfas in range and pasture combinations. 
Two new corns, SD 240 and SD 620, have been 
produced by corn breeders and parent stocks in-
creased for availibility in 1962. The earlier one, SD 
240, has a maturity between SD 220 and SD 250; the 
later one, SD 620, is slightly earlier than SD 622. 
Basic physiological studies on winter hardiness 
processes in plants have been carried on by use of 
winter barley. Studies so far indicate an increase in 
oxygen usage or plant respiration rate of cold ac-
climated plants as compared to those which have 
not been hardened or acclimated. 
Soil Management 
In soil management, many studies are being con-
ducted on different phases of the plant root environ-
ment. The aims are to better understand this 
area in increasing the efficiency of agricultural pro-
duction and reducing the unit cost of production, as 
well as in getting higher quality crops. 
Minimum tillage operations for corn production 
will continue to receive considerable attention. Hard 
ground listing, wheel track planting, and plow-plant 
techniques all off er good promise. 
Stubble mulch culture of various crops, being in-
vestigated in several areas, is concerned primarily 
with saving the maximum possible amount of water. 
A stubble mulch program, when properly conducted, 
will reduce runoff, soil erosion, and evaporation. Thus 
it increases the amount of water available for plant 
growth and saves the soil itself for maximum produc-
tion. 
Experiments at Presho show there is a consider-
able difference between various fallow techniques 
and the amount of water stored in the soil during 
the fallow period. There is an inverse relationship be-
tween this amount of water storage and the number 
of tillage operations. Wheat yields on areas follow-
ing various kinds of fallow were the highest on those 
areas which had the least number of tillage opera-
tions in the previous fallow season. 
Comparison of various sources and of times of 
application of nitrogen fertilizer for corn produc-
tion indicated that there is no consistent difference 
between the ammonium form and the nitrate form 
of nitrogen. There was no major advantage to one 
time of application over another. 
The growing need of additional supplies of phos-
phorus in northwestern and north central South Dak-
ota soils was discovered by experiments conducted 
in 1960 and 1961. Further, the importance of the prop-
er method of application was emphasized by 18 ex-
periments at various farms. The drill application 
method was more than twice as effective as the broad-
cast application method in practically all experiments. 
Even under the dry conditions of 1961 in the north-
ern and north central part of the state, a return of 
$2 net for each dollar invested in fertilizer phosphorus 
was realized. A major part of this work has been 
and will continue to be the devising and testing of 
methods of analyzing for soil phosphorus which will 
give an accurate indication of the need for this essen-
tial element. 
Tillage and cultural experiments were continued 
at the main station at Brookings. Plow depths of 4, 
7, and 10 inches have resulted in approximately the 
same yields of wheat. A consistent application of 40 
pounds of nitrogen and 20 pounds of P2Q5 per acre in 
corn-oats-wheat cropping systems has resulted in 
optimum yields. Annual applications of 20 pounds of 
nitrogen and 20 pounds of P2Q5 in a corn-oats crop-
ping system have increased the yield of oats 30 bushels 
per acre, compared to using no fertilizer. 
In an attempt to study the processes and factors 
involved in oxygen supply to the roots of growing 
crops, gaseous diffusion has been studied by means 
of small scale models with aggregates of various 
size and soil used in these models. The movement of 
oxygen has been measured by means of electrodes 
which are sensitive to oxygen content. 
An equation has been developed which describes 
the movement of oxygen in porous media such as 
soils. This equation has been tested experimentally 
and found to be valid. This represents a major step 
forward in the study of aeration and oxygen supply 
of roots of crops grown in partially water-logged or 
fine textured soil conditions. 
14 
Sheep Research 
Several trials have been conducted on the value 
of feed additives in lamb rations. Diethylstilbestrol 
implants (3 mg.) produced a greater response than 
when fed orally at about 1.8 mg. daily. Wether lambs 
showed a greater response than ewes, with ewes re-
sponding little, if any, to oral diethylstilbestrol. Slight 
growth responses were obtained by feeding the en-
zyme, Zymo-Pabst, and the antibiotic, bacitracin. 
Aureomycin, dynafac, and Rum-A-Lak were not 
effective in this trial. 
Research is continuing on the study of the causes 
and possible preventives for urinary calculi. High 
levels of phosphorus in the ration have been shown 
to be a contributing factor. 
Two long-time projects are in process. One is a 
study of the effect of early shearing (January) on 
amount and quality of wool and on fertility of the 
ewe as compared to late shearing (May). These ewes 
are also divided to compare early and late lambing. 
Research on stocking rates on summer range and 
winter feeding levels for ewes will be completed in 
1962. 
The research in animal husbandry is of great 
significance to the livestock producer and the econ-
) 
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omy of the state. Of particular interest and benefit at 
this time is the work on vitamin A needs of beef 
cattle, methods of managing South Dakota's ranges, 
and meat-type steer and hog programs. 
Beef Cattle Research 
Winter feeding trials with steer calves were con-
ducted to determine the feeding value and storage 
losses of prairie hay stored for different numbers of 
years. Results of the past several years indicate that 
it makes little difference whether hay is stacked as 
baled or loose hay when it is fed the winter following 
harvest. Stacking of hay in well-made loose stacks ap-
pears to be the best way to store a reserve supply of hay 
for more than 1 year. 
Steer calves fed a wintering ration of prairie hay, 
2 pounds of protein supplement, and minerals gained 
faster during a 27-day adaption phase when Aureo-
mycin was fed at a level of 350 mg. per day. Best over-
all winter gains were obtained when the antibiotic 
was continued at a level of 75 mg. per day for the re-
mainder of the wintering period. No difference in 
performance was noted when minerals were force-
beef produced from this feed. Beef produced per 
acre will vary from year to year due to weather con-
ditions. Gains have been very good on a feeding 
program of either silage plus 2½ pounds of linseed 
oil meal daily although this past year cattle fed corn 
silage gained faster than those fed sorghum silage. 
Market grade was improved by adding corn to the 
ration the last 60 to 70 days. 
The protein requirement of fattening cattle was 
shown to be approximately 10.5% . Diethylstilbestrol 
(10 mg. per day) significantly improved gains and 
feed efficiency in this experiment. Diallystilbestrol 
gave a smaller increase in gains and dynafac failed to 
influence performance. 
In studies comparing ground and rolled shelled 
corn, it appeared that cost of preparation was the 
major factor to be considered since there was little 
difference in gain and feed efficiency. A ration of 80% 
ground or rolled shelled corn and 20% alfalfa hay pro-
duced greater gains at less cost than a ration of ground 
ear corn. 
Low-moisture alfalfa silage (hay lage) produced 
gains of nearly 2 pounds daily when fed as the only 
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feed to steers which had been wintered for about 1 
pound daily gain. Alfalfa forage stored with 40% 
moisture produced better gains than did the forage 
when stored with 60% moisture. Storage losses were 
low in the one trial conducted when alfalfa was 
stored at 40% moisture in a concrete stave silo. 
Barley rations are being fed to determine their 
value and supplementation needed. Adding some 
hay (15% ) has increased gains and feed consumption 
and resulted in a slight improvement in feed effi-
ciency. Feeding alfalfa with barley gave trouble from 
bloat. Molasses added to rolled barley at a rate of 5% 
of ration does not appear to be beneficial. 
In an experiment to determine effects of nitrates 
on utilization of vitamin A and carotene, 1 % sodium 
nitrate added to the ration appeared to have no effect 
on vitamin A and carotene status of fattening cattle. 
This level of sodium nitrate did reduce the rate of 
gam. 
Steer calves wintered on the range and fed 2 ½ 
pounds daily of a 41, 27, or 14% protein supplement 
gained .75, .75 or .25 pounds per day, respectively. 
When these ste.ers were placed on heavy or moder-
ately grazed pastures the following summer, the year-
long gains were approximately the same except that 
on the better lightly grazed pastures, steers that had 
gained most during the winter maintained their 
weight advantage. 
A selection inbreeding study is in progress to study 
factors important in the improvement of beef cattle 
through breeding. Selection indices to be used in sel. 
ecting replacement heifers at 12 months of age were 
developed this past year. The importance of including 
weaning weight and 12-month weight among the sel-
ection criteria was demonstrated. A bull leasing pro-
gram is giving an evaluation of the beef population 
of the state for such characteristics as growth, conform-
ation and carcass characteristics. 
Swine Research 
A study relating the energy and protein in rations 
for growing-finishing swine indicates that increasing 
the energy content of a low protein (13% ) ration de-
creased gains, while on a high protein (15.3%) ra-
tion, gains were increased. Adding energy, at levels 
of 4 or 8% yellow grease, improved the feed effi-
ciency of growing pigs. 
A new antibiotic, tylosin, was shown to be as effec-
tive ~n promoting growth of young pigs as other ef-
fective antibiotics. Tylosin also aided in the preven-
tion of scours of young pigs. Lysine continues to be 
one of the limiting amino acids in swine rations. Re-
search is continuing on levels of lysine needed in dif-
ferent type swine rations. 
Sows raised on concrete from birth through far-
rowing two litters ovulated more eggs and farrowed 
slightly larger litters when 10% dehydrated alfalfa 
was present in the ration. In one trail dehydrated al-
falfa appeared to improve conception rate and breed-
ing performance. 
Research is continuing on the control of the heat 
period (estrus) in both swine and sheep by the use 
of hormones in the feed. The results of the research 
may well have economic implications for the use of 
artificial insemination of swine and off-season breed-
mg ewes. 
Selection has continued in an inbred Duroc line 
with an apparent reduction in live backfat thickness 
of .13 inches. Selecting for too many characters other 
than backfat has probably reduced the possibilities 
for change. Parallel changes in carcasses indicate an 
increase of 1 inch in length, .3 inch less backfat, and 
loin eye area increased 1.1 square inches. 
Dairy Production 
Growth studies of dairy heifers in the College 
herd show that Holsteins at 2 years of age are 12 
times their weight at birth; Guernseys, 11.4, and 
Brown Swiss, 11. More complete information on the 
growth rates and maturity of the different breeds of 
dairy heifers should be useful to dairy farmers in the 
management of these animals. 
16 
In the area of dairy cattle breeding, two inbred 
lines of Holsteins are being developed for the purpose 
of crossing the two lines with the hope that improved 
vigor and production will be obtained. A control 
group is used for comparisons with the inbred lines 
and the crosses. At present the inbred lines are show-
ing less vigor, less production, and the average type 
score is somewhat lower than for the control group; 
insufficient data are available on the crosses for com-
pansons. 
Studies continued on the comparative value of 
various forages for dairy cattle. In a summer feed-
ing trial, alfalfa (first cutting), oats, and a sudan-
soybean mixture were fed from gas-tight silos to 
dairy cows. Milk production per acre was calculated 
for one season from these forages with the following 
results: alfalfa (first crop only), 2,326 pounds; oats, 
2,908 pounds; and sudan-soybean mixture, 2,055 
pounds. Another trial involved the use of a preserva-
tive for alfalfa silage stored in tower silos, metal 
drums, and glass jars. Acid production, as measured 
by pH proceeded a little more rapidly in the silage 
containing preservative ( enzymes of Aspergillus ory-
zae) than in the control.Also,heifers on a feeding trial 
made slightly greater gains on the silage containing 
the preservative th an on the control silage. 
) 
Research on bloat was concerned with measuring 
temperature and pressure within the rumen by means ) 
of radio transmitters placed in the rumen via the 
esophagus. Equipment was obtained to make con-
tinuous and simultaneous recordings of temperature, 
pressure, and other data that may help to explain 
bloat phenomena. 
Dairy Manufacturing 
Laboratory trials were continued for the purpose 
of improving the control of flavor uniformity in sweet 
cream butter that can be produced with bacterial 
cultures. The cultures were incorporated into freshly 
churned butter at the rate of 2%. The butter samples 
were stored at two temperatures and were checked 
periodically for flavor. Control of flavor is becoming 
increasingly important with more sweet cream but-
ter being made in South Dakota each year. A survey 
conducted during July 1960 of butter quality showed 
the 15.3% was Grade AA, 15.5% Grade A, 52.0% 
Grade B, and 17 .2% Grade C. This represents an in-
crease of 8.5% in the two top grades over the pre-
vious year. This trend is expected to continue as a 
greater percentage of the butterfat churned comes 
from plants receiving whole milk. 
Fowl cholera continues to be one of our important 
infectious diseases of poultry. The laboratory study 
of many strains of Pasteurella multocida isolated from 
outbreaks of fowl cholera indicates that they can be 
classed into two main groups. Of significance in the 
preparation of vaccines against fowl cholera is the fact 
that the two groups have important immunological 
differences. 
In experimental protective vaccination of chick-
ens, vaccines containing a Group I strain prepared in 
an oil emulsion afforded good protection against in-
oculation of virulent organisms of Group I, 15 weeks 
after the vaccine was administered. There was some 
difference in the degree of protection according to 
the virulence of the strains used in the vaccine. 
For 15 years, we have recognized in South Dakota 
outbreaks of a specific infectious disease of cattle called 
sporadic bovine encephalomyelitis. The cause is a 
virus belonging to a group known as the psittacosis-
1 ymphogranuloma (P-L) viruses. During the year, 
two additional diseases, both involving sheep, have 
been diagnosed and determined to result from infec-
tion with P-L viruses. One was an infectious arthritis 
which occurred in outbreaks in three different groups 
of lambs. The other was an infectious abortion of 
ewes. Although the clinical signs are different in 
these three diseases, present available tests do not per-
mit the complete identification of the viruses as sepa-
rate and distinct. 
Mucosal disease continues to occur in South Da-
kota each year. Repeated attempts to reproduce the 
disease as it occurs in the outbreaks have failed when 
materials from field cases alone, or together with vari-
ous chemical agents, were employed. 
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Research in the control of insect populations that 
reduce alfalfa seed yield indicate that insecticides 
which lead to the highest per-acre yield of seed do 
not always produce the highest per-acre profit. The 
cost of insecticides must be considered in proportion 
to the increased yields expected when the operator is 
selecting the most profitable treatment to use. 
Greenhouse tests conducted to determine the effect 
of soil nutrients on the development of the spotted 
alfalfa aphid indicate that lack of nitrogen in the soil 
may provide a favorable condition for aphid increase. 
Soils with adequate nitrogen levels may produce al-
falfa plants more tolerant to aphid infestation. 
The alfalfa weevil can now be controlled by the 
application of insecticides at any time during the 
winter. Granular formulations of insecticides best 
lend themselves to winter application. Heptachlor 
has given better results than other chemicals studied. 
The "pour-on" technique for the application of 
systemic insecticides for control of cattle grubs, horn 
flies, and lice, may revolutionize methods of treat-
ment of beef cattle against these pests. The method is 
simple to use and is much less expensive than treat-
ment of cattle by sprays or dusts. It should find wide 
use in beef cattle production operations. Ruelene and 
CoRal have given outstanding results. Chemicals 
studied in connection with this method of application 
should not be used on dairy cattle. 
In conjunction with the study of insecticides 
against cattle grubs, etc., the same test animals have 
been used to determine the effect of the insecticides 
on intestinal parasites of cattle. Worm eggs present in 
fecal samples showed a slight reduction in numbers 
after treatment was begun, however, the results are 
not considered to be conclusive since the initial level 
of infestation was quite low in South Dakota cattle. 
While the degree of parasitization per animal was 
low, all the animals did show the presence of at least 
some parasites. 
. 
economics 
I :_,_. _l ht.\UI ' 
Water Control Studies 
Research was begun on an economic appraisal of 
the Oahe water development proposal for north cen-
tral South Dakota. The research concerns not only 
the direct benefits to farmers from irrigation, but also 
the benefits to urban business and to the total regional 
economy. Such research will be useful in planning the 
economic development of the region and will help 
answer economic questions of farmers and business-
men concerning the Oahe project. A sample of farm-
ers in the irrigation area have been interviewed and 
the results are being analyzed. 
Farm Management 
In view of the current interest in incorporating the 
family farm, research in using this device in South 
Dakota was started. Approximately SO corporations 
were engaged in agriculture in South Dakota when 
the study was started. Results of this study, to be pub-
lished soon, will help farmers decide whether incor~ 
poration will be of any use in helping them achieve 
their goals. Lawyers and bankers will find the results 
useful in advising their clients on matters of business 
organization. 
18 
To plan better research and extension programs re-
lated to agricultural adjustment, a study of a sample 
of farmers in a southeastern South Dakota county 
was made. These farmers were interviewed to detect 
the degree to which they recognize their adjustment 
problems. The results of this study will aid in dis-
covering the best means for getting useful informa-
tion to the farmers who appear to have a lack of 
understanding of the adjustment problems facing 
them. The study shows that a fairly large percentage 
of farmers in the county fail to appraise their prob-
lems accurately or are unaware that they have any 
problems. Future financial difficulties can be averteJ 
for this group by improved educational programs. 
The interview included questions on sources of tech-
nical information usd by the farmers. 
Livestock Feeding Potential 
South Dakota's potential in livestock feeding is the 
subject of another research project. To date, a histor-
ical compilation of feed grain production in South 
Dakota by types of farming areas and of livestock pro-
duction has been made. In addition more than 100 
cattle feeders in South Dakota, Iowa, and Colorado 
were interviewed to determine costs and problems 
involved in feed lot operation. The major result to 
date is a compilation of equipment costs for different 
sizes of cattle feedlots. The next phases of this proj-
ect will deal primarily with marketing problems. 
Dairy Marketing 
Some basic research in dairy marketing was comJ 
pleted this year, with several publications in process. 
The first phase of this study investigated the nature 
of competition among South Dakota dairy manufac-
turing plants. The second phase studied managerial 
decision making in cooperative dairy manufacturing 
plants. Even before this research was completed, it 
had made a contribution to our dairy marketing ex-
tension program involving mergers and consolidation 
of dairy plants. Improved policy decisions regarding 
procurement methods, processing methods, and mar-
keting procedure should result from this research. 
Weather Data 
The South Dakota Experiment Station continues 
to be a leader in the compilation, analysis, and use of 
weather data, thanks to the work of Professor Emer-
itus Ray Pengra. He has pioneered in the use of auto-
matic computors for computing soil moisture bal-
ances. His work this past year has dealt with comput-
) 
;) 
ing from past weather data the amount of soil mois-
ture available for crop production, and the amount 
of irrigation that would have been required to keep 
soil moisture at specified levels. 
Recently, interest has been aroused over the possi-
bility of nitrates causing a chronic type of poisoning 
in livestock. Acute nitrate poisoning in cattle has been 
known of for some time. However, the idea is new 
that forages too low in nitrate to cause acute poison-
ing may yet contain enough nitrate to cause problems 
when eaten over a long period of time. Some pub-
lished work indicates that the toxicity results from 
the effect of nitrate ( or its reduction product, nitrite) 
on carotene utilization. 
Studies on this matter were begun during the year 
in this department, with the help of the Animal Hus-
bandry Department. Some decrease in gain in 
weight of cattle appears to result from inclusion of 
nitrate in a fattening ration. No effect on carotene 
utilization has been observed as yet, but the work is 
still underway. Studies with rats point to an involve-
ment of nitrites ( which may be formed from nitrates 
in the rumen) in the utilization of vitamin A. How-
ever, much more work is needed to clarify the whole 
matter. 
In the meantime, it appears unwise to make any 
hurried conclusions. Great care should be used in di-
agnosing vitamin A deficiency symptoms, and even 
more caution should be used in relating nitrates to 
them. 
Urinary calculi ("kidney stones" or "water belly") 
cause considerable trouble for sheep and cattle raisers. 
The cause for their formation is not known. During 
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the year, it was found that an elevated level of phos-
phorus in the diet of sheep increased the incidence of 
calculi. Other factors, however, are involved. Some 
of these are now being investigated, but the prospects 
for an early solution of this problem are not good. 
home economics 
Textiles and Clothing 
The many fibers and fabrics now available have 
tremendously widened the consumers choice, but at 
the same time have often led to confusion. Basic un-
biased data are needed to relate performance and spe-
cific fabric characteristics. 
Blankets of wool, Orlon, Acrilan and blends of 
wool-Orlon, rayon-nylon, rayon-Orlon, and rayon-
Acrilan were tested in a cooperative study by the Min-
nesota and South Dakota Experiment Stations. Labo-
ratory analyses indicated that the blankets composed 
of all one fiber were superior to the fiber blends. The 
blankets were laundered 1, 5, and 10 times and the all-
acrylic fiber blankets were dimensionally stable to 
laundering whereas wool shrank with progressive 
washings. The rayon blends were soft and fluffy when 
new but reacted poorly to laundering and were highly 
flammable. The all wool blankets ranked highest of 
all fiber types in warmth qualities as determined by 
air permeability and thickness. 
A regional project concerns laboratory study of 
wool-type flannels common! y used for girls' skirts. A 
portion of the yardage purchased was dry cleaned 1, 
3, 6, and 10 times and another portion was laundered 
an equal number of times. Laboratory measurements 
were made on fabrics as purchased, laundered, and 
dry cleaned. The South Dakota Station has completed 
fabric and yarn analyses and is measuring wrinkle 
recovery, stiffness, tearing strength, weight, and 
thickness of these fabrics. 
Results of a study on the effects of wear and clean-
ing on carpets, plus laboratory analyses of carpet 
swatches, will be combined in an effort to provide in-
formation for the consumer regarding carpets made 
of wool and synthetic fibers and carpets made with 
woven and tufted constructions. 
Food and Nutrition 
Observations during 1960-61 were completed on 
the diets and nutritional status of 28 women initially 
observed 10 to 12 years earlier; and the findings were 
compared with those of the earlier years. The diets of 
the women showed appreciable changes in both cal-
ories and protein over the 10 to 12 years. Other dietary 
changes were less marked. About 50% of the diets 
showed a mean daily decrease of 200 calories or more; 
25% showed a like increase; and 25% showed changes 
less than 200 calories. Many of the diets showed an in-
crease in protein, amounting to 10 grams or more 
daily in approximately 50% of the diets. An associa-
tion was observed between excess weight or increas-
ing weight and elevated blood pressure from one 
decade to the next. Basal metabolism decreased slight-
1 y and muscular strength as indicated by the hand-
grip test decreased between the two decades. 
Studies on the composition of cooked lamb in-
cluded analyses for moisture, fat and protein, niacin, 
and tryptophan on samples from 56 roasted lamb legs. 
The observations of 1959-60 on the boarding 
school diets of Indian school children were repeated. 
Again data were obtained for two 7-day periods in 
each of eight schools. Height and weight measure-
ments were made three times during the year; hemo-
globin was determined in the fall and spring and 
dental examinations and hand X-rays were made in 
the spring. Data collected in 1959-60 are being evalu-
ated. 
A third metabolism study to determine the body's 
need for phenylalanine when different levels of tyro-
sine are supplied was conducted during winter quar-
ter of 1961. Three college women and three men were 
subjects. As before, almost all of their protein needs 
were supplied in the form of pure amino acids. Essen-
tial minerals, vitamins, and calories from low protein 
foods completed the diet. A fourth study group in 
1962 will be needed before definite conclusions can 
be drawn. 
As a part of a cooperative project with the Animal 
Husbandry Department, a comparison was made of 
meat tenderness as measured by two shear machines 
and by a panel of six judges. Tenderness evaluations 
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from measurements made on the two machines 
showed good agreement, but panel evaluations and 
machine measurements did not agree as well. 
Research in Plant Pathology during the past year 
covered ( 1) the occurrence, development, and spread 
of plant diseases in South Dakota, (2) how such dis-
eases affect plant performance, and (3) application 
of new methods for plant disease control. The re-
search covered the principal crop plants of South Da-
) 
kota-cereals, forages, and vegetables. ) 
Wheat streak mosaic of winter wheat again was a 
major localized problem in the winter wheat growing 
area of south central South Dakota. September plant-
ings of winter wheat at the Presho substation again 
had less wheat streak mosaic than August plantings. 
The mite vector of this disease was found capable of 
transmitting the disease within less than 1 hour's feed-
ing time on a diseased plant. Once the mite fed on 
such a plant it retained the virus within its body 
through several moults. Details of the mite-virus rela-
tionship are being explored. 
Winter killing of winter wheat also was a major 
problem in central South Dakota. Dry falls, soil blow-
ing, and open winters undoubtedly contribute to this 
condition, but it is not known whether these are pri-
mary or secondary causes. Evidence that these might 
be secondary was derived at Brookings from field 
plots fumigated with chloropicrin, a chemical that 
kills many root- and seed-rotting micro-organisms in 
the soil. Pawnee and Wichita (less winter-hardy than 
Nebred) developed 20% better stands, showed no 
winter killing symptoms in the spring, and yielded 
twice as much grain in fumigated plots as in plots 
not fumigated with chloropicrin. Nebred showed no 
winter killing symptoms and yielded as well on non-
treated as on treated plots. Soil treatments with an in-
secticide or several seed protecting fungicides did not 
alleviate the winter killing of Pawnee and Wichita. 
Root rot of wheat and corn, the chronic disease of 
these crops, still eludes our efforts to ·adequately ap-
praise the extent of its damage. Fungi of the patho-
genic genera Pythium, Fusarium, Rhizoctonia, Hel-
minthosporium, and others can be seen and isolated 
from root and basal stem tissue of seedlings and near-
mature plants. In some instances their effects are so 
strong that plant development is severe! y retarded. 
Different amounts of them have been found in soil 
from different fields. Corn hybrids produced from 
selected root-rot resistant lines again have outyielded 
ordinary hybrids. 
Downy mildew or Crazy Top of sorghum, charac-
terized by stunted plants failing to head, was again 
present in localized severe amounts as it was in 1957. 
It was found in the same general area east of Turkey 
Ridge bordering Highway 18, but in different fields 
than in 1957. It was also found about 16 miles south 
and 12 miles east of Mitchell. An estimated 80% of 
the plants were affected in low areas ranging from 
one-half to 3 acres in size. According to farmers, the 
areas had been under water 4 days following a heavy 
rain on June 14 and 15. The disease was also found 
on corn, pidgeon grass, western wheat grass, Reed 
canary grass, and bromegrass. Attempts to reproduce 
the disease by incorporating resting spores in the soil 
or by dusting them into the central leaf whorl of 
young plants have not been successful. Present at-
tempts are directed toward introducing zoospores 
from germinated resting spores into the central leaf 
whorl. 
Stalk rot in sorghum and corn is caused by several 
different micro-organisms that enter the stalks via the 
roots. The disease causes lodged plants and reduced 
yields. Breeding for resistant varieties is the best means 
of control. However, success in breeding depends on 
the use of appropriate pathogens alone or in combina-
tion. Gibberella zeae and Diplodia zeae appear to be 
the principal corn stalk rot pathogens and these have 
produced different amounts of rot in different corns 
when injected into the stalks. Of four isolates of Fu-
sarium, two were strongly pathogenic to most of 24 
sorghum varieties, while the other two were weakly 
pathogenic to a few varieties. No isolate was patho-
genic to all varieties and no variety was resistant to 
all isolates. The yield of hybrid SD 451 was reduced 
10% by the strongly pathogenic strains but was not 
affected by the weakly pathogenic strains. 
Flax pasmo, a disease that causes defoliation and 
premature ripening of the crop, was effective! y con-
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trolled in field plots with one fungicide spray at the 
prebloom stage on Redwood flax. The sprayed plants 
had thick green stems at harvest, while the unsprayed 
plants had thin, dead stems. The seed yield was 25% 
higher from the sprayed plants than from the un-
sprayed, and this was due to a greater seed size from 
the sprayed plants. 
Spore discharge from the leafspots of the common 
leafspot disease of alfalfa (Pseudopeziza medica-
ginis) took place in the field at two times, from sun-
rise to about 8 a.m. when overnight dew was present, 
and during the entire day when rain was accom-
panied by heavily overcast skies. The discharge from 
fallen leaves in tall alfalfa occurred only when such 
leaves were wet from rain showers and in cut alfalfa 
when wet from rain or from overnight dews. Spore 
discharge took place at temperatures from near 37° to 
86°F. and infection of plants occurred at temperatures 
near 37° -82°F . within 6 to 12 hours. Spores depos-
ited on leaves remained alive for at least 24 days in the 
absence of moisture. 
The role of nematodes in the summer decline of 
bluegrass lawns is being investigated as high numbers 
of these tiny organisms were found in such lawns. 
Overhead irrigation of sweet corn was found not to 
increase the incidence of ear smut. Potatoes may be 
cut into pieces several weeks before planting with little 
or no subsequent seed piece decay if treated with an 
appropriate fungicide. 
Chickens 
The use of high-fiber (low-energy) diets for grow-
ing egg-type pullets under crowded confinement 
conditions has resulted in excellent feather condition 
and very little cannibalism, even though no debeak-
ing was done. The use of such a diet also appears to 
delay the onset of egg production. 
Studies with laying hens have shown that both 
1 ysine and methionine ( amino acids) additions are 
needed to obtain an egg production response when 
an 11 % protein diet is used. Additions of furazoli-
done, erythrom ycin, or oleandom ycin to the diet im-
proved the performance of hens kept on litter, but 
not that of hens kept in cages. Additional studies 
showed that the addition of Nystatin, an antifungal 
agent, to the diet resulted in improved egg produc-
tion, whereas additions of the antibiotic, oxytetra-
cycline, and glucosamine provided little or no 
response. When two layers were placed in each 8-inch 
laying cage, the addition of the tranquilizer reserpine 
resulted in improved egg production, but no improve-
ment was shown from the use of this drug when only 
one l_ayer occupied each cage. High quality (20% 
protem) alfalfa leaf meal as 20% of the diet has been 
the most effective way of producing deeply pig-
mented egg yolks which are desired for liquid and 
frozen egg products. 
Selection was started to establish inbred lines, with 
~arge and with small body size, from a good perform-
mg cross. If one or more heavy producing lines can 
be developed that possess small body size coupled with 
acceptable egg size, it may be possible to effect an 
even greater degree of feed efficiency. Continued tests 
have_ shown rat~er consistent differences in egg pro-
duct10n of stram crosses, depending upon which 
strain was used as the maternal parent stock. 
The development of greater feed efficiency in the 
production of eggs, whether it is the result of usino 
antibiotic_s or related materials in the laying diet, o~ 
whether 1t may come from the use of smaller-bodied 
chickens, is most important. An improvement in feed 
efficiency of only 5% could reduce the annual feed 
bill for South Dakota laying flocks by more than $1 
million. 
Turkeys 
Using a 20% protein corn-soybean meal type tur-
key starting diet, substantial increase in growth re-
sulted from the addition of the amino acids methio-
nine, 1 ysine, glycine, and glutamic acid. However 
the addition of 1 ysine to a 19% protein growing die~ 
fed from 12-17 weeks, to a 17% protein diet from 18-
22 weeks, and to a 13% protein diet from 23-24 weeks 
did not improve growth or feed efficiency. 
Studies with breeder hens whose corn-soy type diet 
was supplemented with a dried yeast culture showed 
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no apparent improvement in egg production, hatch-
ability, or feed efficiency. 
The addition of 5 to 7% yellow grease to a high 
energy turkey growing diet produced little or no 
change in the fat content of the finished carcass, but 
it did result in some improvement in feed efficiency. 
Taste panel results have shown a consistent prefer-
ence for meat from toms as compared to that from 
hens. This difference may be related to the larger 
size and thicker muscle structure of toms. It also ap-
peared that there may be strain differences in shear-
force values and taste panel preferences of cooked 
turkey meat. 
The addition of one-third pound per ton of a die-
nestrol diacetate concentrate (Lipamone) to the 
growing ration of range raised Broad Breasted Bronze 
~urkeys from 16-24 weeks of age did not result in any 
improvement in growth or in skin thickness. In this 
case skin thickness, after slaughter, was used as a 
measure of fatness or finish. 
Since it has become accepted practice to use rather 
high-protein feeds for growing turkeys, a substantial 
saving in feed costs could be made if good growth 
could be obtained by using lower protein levels, sup-
plemented with specific amino acids. Knowledge of 
the effects of diet upon carcass quality, before and 
after storage, can exert great influence upon future 
trade practices and consumer acceptance of turkey 
meat. 
It has been shown that the organism causing liver 
abscess in cattle can be isolated and grown on culture 
media. Plate agglutination tests similar to the Brucel-
losis reaction is being used in these studies. It is hoped 
that a variety of the liver abscess microorganism may 
be found that will react with the sera from all dis-
eased cattle. This would make it possible to use a 
blood test to recognize the infected animals in a herd. 
It may eventually be possible to immunize animals 
against the disease. The organism causing foot rot in 
feed lot cattle has been isolated and is being studied. 
The biological fixation of nitrogen is being studied. 
In one project a fundamental research problem is to 
increase knowledge of methods by which available 
nitrogen is added to agricultural soils. The depart-
ment is also studying the effectiveness of different 
methods now used to inoculate legume roots with 
bacteria that cause nodules to form. 
I I 
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rural sociology 
A study of the aged in retirement homes shows 
that personal adjustment is related to activities but is 
not related to marital status, economic circumstances, 
isolation ( as measured by isolation indices and by the 
frequency of contact with children and relatives), and 
chronological age. Attitudes of the retirement home 
manager toward aging and the aged showed no sig-
nificant relationship to the adjustment of the resi-
dents. 
A bulletin giving details of this study is to be pub-
lished soon. The findings are important to both public 
and private welfare and other action agencies, to man-
agers and supervisors of homes for aged, and to pro-
fessional and lay citizens of the state who are working 
with or have a special interest in elderly people. 
The Economic Research Service of the United 
States Department of Agriculture has given the Rural 
Sociology Department of South Dakota State College 
a grant to conduct research on the attitudes of farmers 
toward retirement programs, retirement plans of 
farmers and farm workers, and the problems brought 
about in retiring from the farm. In the winter or 
spring of 1961-1962 a random sample of farm opera-
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tors and farm laborers in an eastern South Dakota 
county will be interviewed for this information. 
Problems of retirement have taken on greater im-
portance in recent years. The percentage of persons 
65 years old and older in the United States is about 
9% of the population, compared to just 4% in 1900. 
In South Dakota more than 10% of the population is 
65 or over. 
Population 
Analysis of the 1960 U.S. Census Reports for South 
Dakota reveal that a number of significant changes 
have occurred in the state's population during the last 
decade. One such change is the redistribution of 
South Dakota's population between "town and coun-
try." Although South Dakota is still a "rural" state, 
more of the population is now living in urban places. 
Nearly 40% of the state's people now live in urban 
communities (places of 2,500 or more persons) and 
about 60% reside in rural areas. One-half of the rural 
population lives in small towns and villages, and the 
other one-half is farm population. The distribution 
of urban and rural population in 1950 was 33% and 
67%, respectively. The change over the 10-year period 
becomes more meaningful when we realize that we 
now have over 50,000 more people residing in the 
larger towns and cities than in 1950, and, we have 
about 48,000 less people in the farm population. Small 
towns and villages, although showing the least 
change, had an increase of 25,000 since 1950. 
These and other changes in the population and 
farms of South Dakota's counties will be presented in 
Agriculture Division Circular 151, South Dakota 
Population Farm Census Facts: Ranking by Counties. 
Communal Farms 
As a part of the study of the social and economic 
influence of the communal-type farm in South Da-
kota, a population census and crop-livestock census 
was made of the Hutterite Colonies in South Dakota 
in 1960. These data are now being analyzed. Two new 
colonies, which are branches of existing South Da-
kota colonies, have been established since the census 
was taken in 1957. 
Indian Studies 
Data now being analyzed regarding the migration 
of the Indians from the reservation and their accept-
ance in South Dakota communities will contribute 
knowledge in these areas: ( 1) attitudes of the Indians 
toward migration; (2) prejudice toward Indians in 
the non-Indian communities; and (3) the social and 
economic traits ot these Indians who have successfoll y 
migrated to non-reservation areas. 
In a study of selected factors associated with migra-
tion from the Lower Brule Reservation it was found 
that, in order of significance, migrants were more fre-
quently: (1) married to non-Indians ; (2) above aver-
age in education; (3) unmarried or couples without 
children; ( 4) females; (5) less than one-half Indian 
ancestry; (6) non-veterans; (7) land owners; (8) 
trained for skilled occupations; and (9) related to 
other migrants. 
Investigation of the social and economic factors 
associated with success or failure of farm and ranch 
operations on the Pine Ridge Reservation has been 
completed. The findings are being incorporated in 
two manuscripts. "The Dakota Indian Community: 
Analysis of the Non-Ranching Population on Pine 
Ridge Reservation" has been completed and is now 
being published, and "The Dakota Indian Economy: 
Factors Associated with Success in Ranching" is be-
ing written. 
Significant conclusions of the preliminary study 
propose that there is need for an economic develop-
ment program on the Reservation, and that this pro-
gram should be flexible enough to meet the needs of 
each community. There was considerable evidence 
that those who were in greatest poverty demonstrated 
the least aspiration for improving their condition; 
and the aspirations of the Pine Ridge people were not 
in all cases in accord with their qualifications. 
Motivation Study 
A study of what influences technological develop-
ment of farm operators shows that social and eco-
nomic motivation influence adoption of farm prac-
tices, basic knowledge about farming, and attitudes 
toward farm practices recommended by the Experi-
ment Station. The influence is both indirect and 
direct: indirect, in the farmer's seeking contacts with 
agricultural agents which, in turn, affect technologi-
cal change; direct, in the amount of learning experi-
ences a farmer receives from a teaching situation. In 
other words, the more motivation farmers have, the 
more contacts with agricultural agents they have; 
and they also get more out of the contacts. 
Interest in retaining social position is a stronger 
motive in adopting recommended farm practices than 
the risk of losing money invested in the farm enter-
prise. Because of small differences in formal educa-
tion among farmers, education is not a factor affecting 
either contacts with agents or direct learning of agri-
cultural technology. Older farmers have less contacts, 
but they get more from each of these limited contacts 
than younger farmers. 
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Research findings from the Horticulture-Forestry 
Department show that Sevin, an insecticide of low 
toxicity to man and livestock, was as effective as DDT 
in controlling sweet corn insects. Simazin, applied 
in June 1960 to a new tree planting, showed fair to 
good residual control of weeds into 1961 but some 
species, such as lilac, showed injury. 
By using adapted varieties and good cultural prac-
tices, a yield of over 15,000 quarts per acre of straw-
berries was produced in 1961. 
A new F 1 hybrid sweet pepper that matures early 
and produces a good yield has been named Peter Piper 
and will be released in 1963. 
A row of sudan grass planted every 40 feet at right 
angles to the prevailing wind increased the yield of 
vine crops from 20 to 50%. 
Plantings of annual flowers at several locations in 
the state showed that there is much interest, particu-
lar! y among women, as to flowers best suited for 
various areas. A petunia, Mercury, grown at Cotton-
wood, has shown resistance to grasshoppers. 
The importance of northern grown nursery stock 
on hardy roots was recently demonstrated at Brook-
ings when 85% to 95% survival was found in hardy 
Siberian apple rootstocks, but less than 1 % survival 
was found in apple rootstocks commonly used by 
nurseries located where the climate is milder. 
Curly aspen, a tree of high potential value, has 
been under observation for 12 years. Rooted cuttings 
of this species planted in 1950 now average 35 feet in 
height and 15 inches in diameter and appear to be 
well adapted to South Dakota. High incidence of 
figure in Curly aspen wood makes it valuable for use 
in paneling and furniture. Tests are now underway 
to determine whether these trees are developing the 
figure wood characteristic of the species. 
List of Research Projects Underway 
AGRICULTURAL ENGINEERING 
The Use of Crop Drying and Crop Conditioning Machinery 
and Equipment for South Dakota Crops, Hatch 246. 
Adaptations of New Construction Concepts to the Design of 
F.arm Service Buildings and Animal Shelters, H atch 316. 
Rural Electric Research, State 317. 
Investigations of Basic Mechanical Properties of Agricultural 
Seeds and Seed Crackage During Planting and Harvest-
ing Operations, Hatch 320. 
Ba.sic Factors Affecting the Transfer of Radiant Energy Be-
tween An Object and A Reflective Enclosure, H atch 321 
(NC-23) . 
H ydrologic Studies of Small Watersheds in South Dakota, 
Hatch 335. 
Drainage Investigations of Proposed Irrigated Soils in Oahe 
Unit, Hatch 338. 
Cloud and Weather Study in Relation to Cloud Modification 
in the Upper Great Plains of the United States, Specific-
ally Eastern South Dakota, State and Statewide Service 
339. 
The Application and Development of Equipment for Conser-
vation Farming in South Dakota, State 340. 
The Study of Ultrasonic Treatment of Grain, State 341. 
Structur.al Requirements for Storing High Moisture Grain 
and Forage, State 237. 
AGRONOMY 
Soil and Crop Management Systems for Improved Soil Pro-
duction, Hatch 4-R (NC-17). 
Breeding and Testing of Oats, Flax and Rye for South Dako-
ta Conditions, Hatch 25-R. 
Weeds and Weed Control, Hatch 32-R (NC-10). 
The Effects of Mineral Fertilizers, Crop Residues, Legumes, 
and Grasses on the Fertility ,and Physical Properties of 
Soils, Hatch 46-R. 
Breeding and Testing Forage and Grain Sorghums and Su-
dan Grass, Hatch 61-R. 
The Breeding of Superior Field Corn Hybrids, Hatch 66-R. 
The Breeding and Testing of Forage Legumes, Hatch 74-R 
(NC-11). 
The Breeding and Testing of Soybeans, Sunflower, Safflower, 
and Castor Beans for South Dakota, Hatch 148-R. 
Testing Corn Hybrids in South Dakota, State 151. 
The Development of Soil Testing Procedures and a Soil Test-
ing 'Program, State 172-R. 
The Investigation of Soil Problems in Relation to Irrigation 
Development in Subhumid Areas, State 173-R. 
Breeding .and Testing Wheat, Hatch 181-R. 
The Breeding and Testing of Superior Grasses Adapted to 
South Dakota, Hatch 182-R (NC-7). 
Surveying South Dakota Soils, Statewide Service 183-R. 
The Performance of Grass-Alfalfa Mixtures Under Grazing 
Conditions, State 225. 
Cultural Practices for Improving the Efficiency and Stability 
of Crop Production in South Dakota, Hatch 256. 
Alfalfa Physiology, State 295. 
The Genetics of Reaction of Alfalfa to Diseases of the Black-
stem Complex, Hatch 302 (NC-17). 
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Breeding and Testing of Barley for South Dakota and Upper 
Midwest Conditions, State 303. 
The Influence of Aeration and Mechanical Impedance on 
Crop Yields, H atch 304 (NC-17). 
The Physiology and Biochemistry of Winter Injury and Sur-
vival in Field Crops, Hatch 322 (NC-42). 
Seed Dormancy in Range Grasses of the Northern Great 
Plains, Hatch 345, (NCM-23) . 
Soil Moisture Evaporation and Its Control, Hatch 346. 
Physiological Investigations in Flax, State 367. 
ANIMAL HUSBANDRY 
Development of a High Producing Flock of Tailless Sheep, 
State 9-R. 
Nutritive Value of Grasses and Hays of the Northern Great 
Plains, Hatch 120-R. 
Inbreeding, Linecrossing and Selection Within the Hamp-
shire, Duroc and Yorkshire Breeds, Hatch 124-R. 
Levels and Lengths of Time of Concentrate Feeding for Win-
tering Bred Range Ewes Unde.r Range Conditions, State 
159. 
The Cumulative Effects of Various Summer Grazing Treat-
ments on Range Ewe Production and on the Native 
Vegetation in Northwestern South Dakota, State 177-R. 
Nutritional Requirements of Sows During Gestation and of 
Sows and Pigs During Lactation, State 212-R. 
Summer Grazing of Beef Cows for Calf Production, State 
216. 
Mineral Requirements ,and Mineral Supplements for Grow-
ing-Fattening Cattle, State 218-R. 
The Effect of Antibiotics and B-vitamins in Rations for 
Swine, State 238-R. 
Protein and Amino Acid Studies With Swine, State 251-R. 
Supplementation of Cereal Grains for Swine, State 268. 
The in vitro and in vivo Digestibility of Prairie Hay and 
Other Forages as Related to the Carbohydrate Compo-
nents, Hatch 293 (NC-25). 
Corn .and Sorghum Harvesting and Storage, Hatch 324. 
Protein and Energy Requirements of Beef Cattle, Hatch 325. 
Effect of Some Management Practices on Sheep Production, 
State 329. 
The Relationship of Chemical Constituents to Tenderness of 
Meat, State 333. 
The Improvement of Beef Cattle Through Breeeding, Hatch 
167-R (NC-1 ). 
Reproductive Phenomena in Female Domestic Animals: (A) 
The Hormonal Control of Estrus, Ovulation, and Fertil-
ity, State 355. 
Metabolism of Nitrogen and Urea in the Rumen, State 349. 
BACTERIOLOGY 
Studies on the Effect of Antibiotics on Microflora of Chick-
ens, Hatch 257. 
Studies on Mechanism of Biological Nitrogen Fixation, State 
347, supported by Office of Naval Research Nonr-
3089(00). 
Seriological Identification of Liver Abscess in Feedlot Cattle, 
State (numbe.r has not been given yet) . 
DAIRY 
Growth Studies of Calves and Growing Heifers, State 153-R. 
Improvement of Dairy Cattle Through Breeding, Hatch 
184-R (NC-2). 
Effects of Preservation Methods on the Feeding Value of Al-
falfa for Dairy Cattle, State 227-R. 
A Study of Some Physiological Phenomena Associated with 
Bloat in Ruminants, State 351. 
Consumer Preferences, Demand, and Potential Supply for 
Butter of Various ,Flavors and Qualities, Hatch 272. 
Comparative Value of Forages for Dairy Cattle, State 350. 
ECONOMICS 
Farm Tenancy Improvement in South Dakota, Hatch 147-R. 
Agricultural Economics Trends in South Dakota, Hatch 157-
R. 
Economics of Soil Conservation on South Dakota Farms and 
Ranches, Hatch 211. 
Improving Rural Taxation and Assessments in South Dako-
ta, State 262 . 
Farm Business Management Data and 'Practices, State 264. 
Weather Information for Agriculture, Hatch 291 (NC-26) . 
A Study of Managerial Decision Making and Procurement 
Policies in Selected South Dakota Dairy Plants, 313-
RMA. 
Marketing F.arm Seeds, Hatch 314. 
Conflicts in Means and Ends in the Federal Commodity Price 
and Income Programs, Hatch 330 (NCM-11). 
Risks and Profits Associated with Alternative Fertilization 
Programs, Hatch 342. 
Market Development for South Dakota Eggs, Hatch 344 
(Title II). 
Ethical Factors in Management Decisions: Ethical Dilemmas 
in the Day to Day Activities in Managing, Financing, 
and Operating Small Business Enterprises, State 356. 
Changing Market Structure and Organization of Midwest 
Dairy Industry, Hatch 357. 
Marketing Aspects of ,an Expanded Livestock Feeding Indus-
try in South Dakota, Hatch 358 (NCM-25). 
Adjusting Farm Organizations in Southeastern South Dako-
ta to a Changing Economic Environment, Hatch 359. 
Varying Degrees of Problem Recognition Among South Da-
kota Farm Operators and Their Implications for Agri-
cultur,al Adjustment, Hatch 361. 
The Effects of the Soil Bank and Other Land Retirement 
Programs on the Business Conditions of Small Towns in 
South Dakota, Hatch 362. 
Factors Related to Whole Farm 'Participation in Conservation 
Reserve, Hatch 365. 
Economic Appraisal of Proposed Oahe Water Development 
in North Central South Dakota, Hatch 366. 
Adjusting the Arrangements for Owning, Transferring, and 
Leasing Agricultural Land in a Rapidly Changing Agri-
culture, Hatch 371 (NC-53) . 
ENTOMOLOGY-ZOOLOGY 
The European Corn Borer in South Dakota-Its Control, 
Life History and Distribution, Hatch 187-R (NC-20) . 
The Life History, Distribution, and Control of the Fringed 
Tapeworm of Sheep in South Dakota, Hatch 260. 
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Investigations of the Alfalfa Insect Situation in South Dakota, 
Hatch 288. 
Investigations of the Spotted Alfalfa Aphids in South Dako-
ta, Hatch 311 (NC-38). 
The Control, Economics, and Biology of Certain Insects, 
Mites, and Ticks Affecting Cattle, Sheep, .and Swine, 
State 186-R. 
Investigations to Develop a Systemic, Chemotherapeutic 
Method of Controlling Cattle Grubs, State 244. 
Emergency Outbreak of Insects and Their Control, State 220. 
Intestinal Parasites of Cattle, Their Control, and Their Effect 
on Rate of Gain, State 278. 
The Economic Importance and Life History of the Raccoon 
in South Dakota, State 308. 
Farm Fishpond Management in South Dakota, State 312. 
Investigations of the Corn Rootworm Complex (Diabrotica 
spp.) in South Dakota, Their Economic Importance 
Life Histories, Distribution, and Control, State 328. 
Factors Influencing the Distribution and Abundance of 
Grasshoppers in South Dakota, Hatch 360 (NC-52). 
HOME ECONOMICS 
*Nutritional Status and Dietary Needs of Older People in 
South Dakota, Hatch 178-R, (NC-5) . 
Blanket Qualities, Hatch 319. 
The Availability of Phenylalanine in Foods .and the Effect of 
Different Tyro.sine Levels on Phenylalanine Require-
ments, Hatch 327 (NC-49). 
Acceptability of Lamb by South Dakota State College Stu-
dents and Nutrient Content of Different Cuts, Hatch 
334. 
Study of Dietary 'Practices and Assessment of Nutritional 
Status of Indian School Children, State 336. 
Evaluation of Certain Properties of Soft Floor Coverings, _,) 
Hatch 337. 
Fabric Properties Associated with Satisfactory Performance 
Behavior of a Fabric, Hatch 259R (NC-24 ). 
Care, Preparation of Cooking of South Dakota Wild Game, 
State 368. 
HORTICULTURE 
Production and Breeding of Early, Drought and Disease Re-
sistant, High Quality Tomatoes for Home Use, Hatch 
49-R. 
Modification of Wind and Temperature to Improve Vegeta-
ble Yields and Quality, Hatch 118-R. 
Selection of Adapted Species and Strains of Trees and Shurbs 
for South Dakota Farms, Hatch 142-R. 
The Collecting, Preserving, Cataloging, Propagating, and 
Testing of Fruit Plants Having Potential Genetic Value, 
Hatch 174-R (NC-7). 
The Effect of Spacing on the Survival, Growth, and Effec-
tiveness of Windbreaks and Shelterbelts in South Dako-
ta, Hatch 239. 
Breeding Small Fruits for South Dakota, Hatch 252. 
Growth and Yield of Strawberries and Raspberries as Influ-
enced by Cultural Practices, State 145. 
New Methods of Constructing and Heating Small Green. 
houses in South Dakota, State 286. 
Breeding Improved Varieties of Tree Fruits for South Dako-
ta, Hatch 354. 
Better Roses for South Dakota, State 258. 
*Project was concluded at end of fi scal year. 
PLANT PATHOLOGY 
Potato Diseases and Their .Control, Hatch 107-R. 
The Nature and Control of Certain Soil-borne Diseases of Sor-
ghum, State 110-R. 
Corn Diseases and Their Control, State I85~R. 
Diseases of Spring, Winter, ,and Durum Wheats and Their 
Control, State 353. 
Investigations and Control of Alfalfa and Other Forage Leg-
ume Diseases, Hatch 230. 
Handling, Storing, and Feeding of Grass Silage, State 237-C. 
The Biology and Control of the Important Grass Diseases of 
South D akota, State 250. 
Flax Diseases and Their Control, State 276. 
Control of Diseases. Affecting Shelterbelt, Forest, and Shade 
Trees in South Dakota, State 292 . 
Seed Treatment and Soil Amendments for the Control of 
Seed Rot and Seedling Blight, Hatch 296. 
Nematode Diseases and Their Control, Project "A." 
Diseases of Oats ,and Their Control, State 283 . 
Pythium Ophiobolus Graminis ( Root Rots of Cereals), Hatch 
352. 
The Selection of Superior Virus-free or Virus-tolerant Plum 
Root Stocks, Hatch 343. 
POULTRY 
The Comparative Values of Rape, Sudan Grass, and Other 
Forage Crops for Growing and Finishing Turkeys, State 
79. 
Effects of Inbreeding Upon Economic Qualities of Chickens, 
Hatch 179-R (NC-47). 
Mineral Requirements of Turkeys, State 221-R. 
Supplementation of Cereal Grains for Chickens, Hatch 241. 
Factors Affecting the Performance of Turkeys, Hatch 242. 
Maintaining Quality of Turkey Meat in Market Channels, 
Hatch 261-R (NMC-7) . 
Performance Testing of Poultry, State 287. 
Sex Reversal Studies of the Fowl, State 289. 
RURAL SOCIOLOGY 
The Impact of Population Changes Upon Rural Communities 
in South Dakota, Hatch 222-R (NC-18). 
The Socio-Economic Influences of the Communal Type Farm 
on the Rural Community in South Dakota, Hatch 255. 
Selected Factors Influencing Adjustment of Indians in the 
Rural Areas of South D akota, Hatch 273. 
Social and Economic Factors Associated with Success or 
Failure of Farm and Ranch Operations on Indian Reser-
vations of South Dakota, State 318. 
Concepts of Retirement, Attitudes Toward Retirement, and 
Retirement Plans of South Dakota Farmers, Hatch 279-R. 
Cooperative Agreement between South Dakota State College 
and United States Department of Agricultural Eco-
nomics Research Service, No. 12-17-0017-8, Concerning 
Concepts of Retirement, Attitudes Toward Retirement, 
and Retirement Plans of Farmers. 
Evaluation of the Extension of Farm and Home Develop-
ment Program in Deuel County, Hatch 332. 
Cultural and Social Factors Related to Food Practices Among 
the Sioux Indian in South Dakota, State 369. 
STATION BIOCHEMISTRY 
Selenium Poisoning, Hatch 19-R. 
Nitrate Poisoning, Hatch 87-R. 
Urinary Calculi, H atch 309. 
VETERINARY 
The Control of Fowl Cholera, Hatch 141-R (NC-6). 
Virus Diarrhea (Mucosal Disease) of Cattle, Hatch 253 (NC-
34 ). 
Leptospirnsis of Farm Animals in South Dakota, Hatch 270. 
Sporadic Bovine Encephalomyelitis, State 171. 
FINANCIAL REPORT-AGRICULTURAL RESEARCH FUNDS-JULY 1, 1960 TO JUNE 30, 1961 
Federal Research Funds 
Hatch RR F 
App ro pr i at ion __________ --------------------------$ 329,254. 00 
Balance July l, 1960 ____________________________ _________________ _ 
Sa le Proceeds and Ren ta Is __________ ______ _ ________________ _ 
RECEIPTS 
$98,325.00 
TOT AL ----------------------------------------- $329,254. 00 __ _ $98,325.00 
Persona I Services ______________________________ $292,741.51 
Travel ___ ----------------------------------------------- 2,174.94 
Transportation of Things _______________ ___ _ ________________ _ 
Communication Service ______________ ______ _ _____ ___________ _ 
Rents and Utility Service _____________________________________ _ 
Printing and Binding ------------------------ 2,722.38 
0th er Contra ctu a I Service ________________ _ ________________ _ 
Supplies and Materials ______________________ 3,243.02 
E q u i pm en t ------------------------------------------ l 9,372. l 5 
Land (Non-Structu ra I Imp.) __________________ _ ________________ _ 
EXPENDITURES 
$71,053.29 
1,240.63 
53.20 
404.05 
915.00 
14,367.76 
l 0,291.07 
State Research Funds 
Exp. & Substation State Appropriated 
------------------ $743,636.00 
123,508.42 ------------------
347,287.00 ------------------
$470,795.42 $743,636.00 
$ 55,464.63 $507,000.00 
3,528.74 26,991.65 
------------------ ------------------
2,168.57 5,298.79 
8,485.74 2,097.54 
1,781.02 4,419.47 
1,910.67 l, 770.47 
211,951.98 153, l 02.04 
24,622.92 42,947.69 
------------------ ------------------
:-=-::::-::-:::-:=-.,...-::--:::-- ----,--:::-,:---::::-=-=--c=-=-------,--=--,:------
T OT AL ------------------------------------------$32 0, 2 54. 00 $98,325.00 $309,914.27 $743,627.65 
Unexpended Balance ________________________ 9,000.00 
:--::--,,-,---------,---- ----- - --- ---
GRAND TOTAL ____________________________ $329 ,254.00 $98,325.00 
160,881.15 8.35 
$470,795.42 $743,636.00 
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Publications and Articles by Station Staff, 1960-1961 
AL-SOI-IAILY, I. A., and C. J. MANKIN. "Method of Chlamydo-
spore Germination of Sphacelotheca reilana in Soil," (Ab-
stract), Phytopathology, 50:627, 1960. 
---, and ---. "Races of Head Smut of Sorghum," ( Ab-
stract), Phytopathology, 50:627, 1960. 
ANTONIDES, R. J. Financin,g Cooperatives with Revolving 
Funds, S. D. Agr. Exp. Sta. Circular 150, June 1961. 
AsPELIN, ARNOLD. "Comparisons of the Profitability of Certi-
fied and Uncertified Alfalfa Feed Production in South 
Dakota," Ag. Econ. Pamphlet No. 107, August 1960. 
BARTLE, EMERY, and HowARD VoELKER. "Three Forage Feed-
ing Methods," S. D. Farm and Home Research, Vol. XII, 
No. 2, pp. 24-28, Spring 1961. 
BEIBER, D. D., R. L. SAFFLE, and L. D. KAMSTRA. "Calculation 
of Fat and Protein Content of Beef from Specific Gravity 
and Moisture," Journal of Animal Science, Vol. 20, No. 
2, pp. 239-242, May 1961. 
BENRUD, CHARLES H . "Farm Business Management and Data 
in and Practices in S. D., 1959 Report," Ag Econ. Pam-
phlet No. 111, May 1961. 
BERRY, R. L. "Probable Role of Larger Scale Landlords in 
Farm Tenancy Improvement," Journal of Farm Econom-
ics, Vol. 42, No. 5, pp. 1500-1501, December 1960. 
BoNZER, BoYD, and C. W. CARLSON. Feeding Chickens, S. D. 
Fact Sheet 32, June 1960. 
Burn, LEON F . "Comparison of Early Shearing with Late 
Shearing and Early Lambing with Late Lambing," Ani-
mal Husbandry Mimeo Series 61-12, 1961. 
----. "Ram Performance and Progeny Test," Animal 
Husbandry Mimeo Series 61-13, 1961. 
CARPENTER, J. A., R. L. SAFFLE, and L. D. KAMSTRA. "Tender-
ization of Beef by Pre-Rigor Infusion of Chelating 
Agent," Food Technology, Vol. XV, No. 4, pp. 197-199, 
1961. 
CARLSON, C. W. "Amino Acid Requirements of Turkey Pul-
lets," Feed Age, Vol. II, No. 3, pp. 38-43, March 1961. 
----. "Comparison of Low Level Nitrofurans with Other 
Drugs in Egg Production," Proceedings Third National 
Symposium on Nitrofurans in Agriculture, pp. 129-135, 
September 1960. 
----. "Energy Levels and Reserpine for Growing Tur-
keys," S. D. Farm and Home Research, Vol. XI, No. 4, 
pp. 6-9, August 1961. 
----. F. L. SHIN 1cK, M.A. S ELLER, and A. W . HAL-
VORSON. "Producing Dark Colored Egg Yolks," S. D. 
Farm and Home Research, Vol. XII, No. 2, pp. 20-23, 
Spring 1961. 
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----and V. A. STANGELAND. "Protein Levels and Furazo-
lidone Treatments versus Cages and Floor Pens as Affect-
ing Egg Production," Poultry Science, Vol. 39, No. 5, pp. 
1239, September 1960. 
CARSO , LA WREN CE, and R1cHARD C. WAHLSTROM. "Growth 
Rate, Feed Efficiency and Feed Consumption of Swine 
Fed Erythromycin," Animal Husbandry Mimeo Series 
60-4, 1960. 
DAVISON, SuzANNE, University of Minnesota; and LILLIAN 
LUND. "Boys' Jeans Made from Denims Varying in 
Weight and Fiber Content," Journal of Home Econom-
ics, Vol. 52, No. 8, pp. 673-677, October 1960. 
DmKs, HARLAN, and JoHN S. AR 10LD. "The Story of a Coop-
erative Feedyard," S. D. Farm and Home Research, Vol. 
XII, No. 2, pp. 8-9, Spring 1961. 
EMBRY, L.B., and A. E . DITTMAN. "Value of Cobalt Bullets, 
Trace Mineral Salt and Diethylstilbestrol Implants for 
Yearling Steers Grazing Native Prairie Pasture," Animal 
Husbandry Mimeo Series 61-8, 1961. 
----, R. D. GooDRICH, F. W. WHETZAL, and W . C. Mc-
CoNE. "Cattle Feeding and Digestion Trials with Alfalfa 
Stored in Airtight and Concrete Stave Silos," Animal 
Husbandry Mimeo Series 61-5, 1961. 
----, and L. J. KoRTAN. "Vitamin A in Beef Cattle Feed-
ing," Animal Husbandry Pamphlet 3, 1961. 
----, F . W. WHETZAL, and R. D. GooDRICH. "Value of 
Dynafac and Diallyldiethylstilbestrol for Fattening Cat-
tle," Animal Husbandry Mimeo Series 61-2, 1961. 
EMERICK, R. J., and L. B. EMBRY. "Urinary Calculi," S. D. 
Farm and Home Research, Vol. XI, No. 4, pp. 12-14, Au-
gust 1960. 
FosTER, A. E., J. G . Ross, and C. J. FRANZKE. "Proximity of 
Mutated Genes in Colchicine-induced Mutants of Sor-
ghum," Agronomy Journal, 1 :72-75, 1961. 
FRANZKE, C. J., M. E. SANDERS, and J. G. Ross. "Genetic Stud-
ies of Diploid Nontrue-breeding Mutants in Sorghum 
Obtained after Colchicine Treatment," Agronomy Ab-
stracts p. 4 7, 1960. 
----, ----, and ----. "Influence of Light from 
an Infrared Bulb on the Mutagenic Effect of Colchicine 
on Sorghum," Nature, 188: 242-243, 1960. 
GARTNER, F . RoBERT, and W.R. TREVILLYAN. Chemical Con'-
trol of Deathcamas, S. D . Fact Sheet 57, March 1961. 
GooDRicH, R. D., L.B. EMBRY, and F. W . WHETZAL. "Protein 
Requirements of Fattening Cattle and the Effect of Vari-
ous Feed Additives," Animal Husbandry Mimeo Series 
61-1, 1961. 
HANTSBARGER, W . M. and G . B. SPAWN. Control Corn Root-
worms, S. D . Fact Sheet 49, February 1961. 
HELFINSTI E, R. D . Equipment Costs for Different Size Cattle 
Feedlots, S. D. Fact Sheet 59, March 1961. 
----. "Ways to Increase Farm Income," S. D. Farm and 
Home Research, Vol. XII, No. 2, pp. 3-5, Spring 1961. 
, 
/ 
HI KLE, C. N. and H. G. Yo NG. A New Approach to 
Swine Shade Construction, Agr. Exp. Sta. Bulletin 495, 
April 1961. 
JAH , J. R., and L. D. KAMSTRA. "Factors Contributing to and 
Affecting the Cellulose Digestibility of Pelleted Rough-
age," Journal of Animal Science, Vol. 19, No. 4, p. 1307, 
(Abstract), November 1960. 
Jo Es, LLOYD D. "Observations on Exudative Epidermitis," 
Veterinary Medicine, 56:95-103, 1961. 
KAM TRA, L. D., and NoRMA MILLER. "Ruminal Variation in 
pH, Temperature and in vitro Activity as Affected by 
Ration Change and Season," Proc. of S. D. Academy of 
Science, Vol. 39, pp. 84-88, 1960. 
KN D o r, H E RY T., and Do ALD D. H AMAr N. "New Pas-
ture Furrower Meets Conservation Needs," S. D. Farm 
and Home Research, Vol. XII, No. 2, pp. 17-19, Spring 
1961. 
Km-ILER, P.H. and W. M. RoGOFF. "Cattle Grub Control Re-
search," Animal Husbandry Mimeo Series, 61-10, Febru-
ary 1961. 
----and----. "Cattle Grub Control," S. D. Farm 
and Home Research, Vol. XII, No. 2, pp. 1-2, Spring 1961. 
----and----. "Ruelene Administered Free-Choice 
in a Mineral Mixture for Cattle Grub Control," Journal 
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M. GLADE PINCOCK, Assistant Profe.ssor__ _________________________________________ -3 /1 / 61 R. C. DODGE, Assistant Agronomist ________________________________ ____________ ____ 1 / 12 / 61 
W. M. SCHULTZ, Assistant Professor__ _________________________________________________ 2 / 1 / 61 
Animal Husbandry 
Home Economics R. L. SAFFLE, Assistant Professor __________________________________________ __________ 7 /15/60 
CoILA MAE JANECEK, Assistant in Home Economics Research ________ 9/ 1/60 
TERESA FREDRicHs, Assistant in Home Economics Research ____________ l / 1/60 Economics 
Horticulture 
R. D. BELL, Assistant Professor__ ________________ ____________________________________ 10 / 1/ 60 
JOHN E. THOMPSON, Associate Profes.sor__ _______________________________ ___________ 7 / 1 / 60 
D. P. PRASHAR, Assi,stant Professor__ __________________________________________________ 7 / 1/60 ALLEN CLARK, Assistant Professor__ ________________________________________________ 10 / 6/ 60 
Poultry Home Economics 
P. E. PLUMART, Assistant Professor__ _______________________________________________ -3 / 20 / 61 MARGARET I. TALCOTT, Research Assistant ___________________________________ ___ 6/30/61 
Plant Pathology 
MARION S. RISCH, Assistant in Research _______ _______________ __ __ ________________ 6/30 / 61 
ARDETH S. LIGHTFIELD, Assistant in Research _______________ _______ __ ________ } 1/1/60 
C. J. MANKIN, Associate Professor ____________ __ ________________ __________________ ___ _7 / 18 / 60 
WALTER C. MUELLER, Assistant Professor-------------------------------------- 10 / 1 / 60 Plant Pathology 
K. D. FISHER, Associate Professor__ __________________________________________________ 8 / 4 / 60 W. C. Mu ELLER, Assistant Professor---------------------------------------------- 11 /30 / 60 
JAMES M. McGUIRE, Assistant Professor__ _________ _________________ __ _____________ -5 / 1/ 60 
Poultry 
Rural Sociology A. W. ADAMS, Assistant Professor _____________________________________ ___ ____ ________ 8/20 / 6(J 
ETHEL D. N URGE, Assistant Professor ________________________________________ ________ 9 / 1 / 60 ROBERT A. WILCOX, Assistant Professor ________________ _________________________ -5 / 31/ 61 
Substations Rural Sociology 
J. F. FREDRIKSON, Superin tendent ___________________ ___ __________________ ____ _______ _3 / 1/ 61 
HUBERT BLUME, Acting Superintendent ____________ ________________________ ____ 4/ 1/ 61 
WM. NARDINI, Assistant Professor__ _________________________ _________________________ 8 /7 / 60 
E. L. ScHUSK Y, Assistant Professor__ __________________________________________________ 9 / I/ 60 
1962 AGRICULTURAL EVENTS 
SOUTH DAKOTA STATE COLLEGE 
BROOKINGS 
February 
Feb. 26, 27, 28 and Mar, 1, 2-SCS Engineers 
Workshop 
Feb. 27, 28 and Mar. 1-S. D. Crop Improvement 
Association Meeting, Miller 
March 
12-Beef Cattle Feed Day 
19-20-DHIA Supervisors Training School 
20-Dairy Plant Fieldmen Meeting . 
21-22-Weed and Pest Control Conference, Huron 
29-Sheep Field Day · 
30-31-South Dakota Social Science Association 
Conference 
April 
11-Foundations for Economic Progress in 
South Dakota 
(Unless otherwise designated, events will take place on the 
South Dakota State College campus.) 
, 
> ::c, ::s • ..... 
8 0 
~ . ..... 
July 
Growth Through Agricultural Progress 
12-Northeast Research Farm Field Day, 
Watertown 
July 18-Aug.10-lnternational Seminar on Soil and 
Water 
August 
7-Dairy-Agriculural Engineering Field Day 
27-29-Hatchery Shortcourse (Tentative) 
31-lrrigation Substation Field Day, Redfield 
September 
14--South Central Research Substation Field 
Day, Presho 
28-Southeast South Dakota Experiment Farm 
Field Day, Centerville 
October 
25-Eminent Farmer and Homemaker Day 
Bull Sale, Antelope Range Field Station 
_(Date and place not set) 
